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;&c�D�r�;Uciq*o�i±c2fRg�c h,j�k cianmGrxsUrtaI;�m K cioph#c mGjhD�rxsSc��%oph°mGq�4 6LK c�D opk g rxh,jlq,opa¦o�i m K c6q#m,h:WID�m�W&h#c�i�W&aID�mGjlopa&qjla¿r�s rth:9pc����¶h,rxaI9pc¦d�jlm K�� |}@ c�7popshWUmGjlopa¿c�¦aW&rtmGjlopa&q K rxq8g&h#o�7Yjh;&c<;�opaUc�o�i�m K c�w�c q#m8m,ciq°mGq¶o�i
� |}@n4TQPoxm,jh7trtm,c<;Æw+J�m K cPoph#jk9pjla rxs��°q,g&jla D h,j�q#j�q�� iÄh,oxk m K cSN�W&h,opg�c�rta�Q>W&oxa¾|6ops�s�rxw�ophGrtm,j�opac2fUg�cih#j�k cianm j�aWm K c � ~��v±xq<mKm K c)slopaI9pj m�WI;&jla rxs
g�ops�rxh,jh�ic�;Wg rxh#m,opa²;&j�q°mGh,jlwIWUm,j�opa i�W&aID�mGjlopa&q K r)7pcw�cic an;&c m,cih#k�jla&c<;Ad�jlm K q,jh9pa&jh�ID�rxanmGs�J¶j�k g&h#o�7xc<;�gUh,c<D j�q#j�opa¦o�7xcih�r@s rth:9pcKh,c�9pj�opaAo�i� rtaI;�� � iÄh,oxkg�ops rth,jk� c<;S@B?C=Pc�fRg�cih,jlk�c anmGqBDirxh,h#j�c<;�ovWUm0rtm¶|}NPO ® m�=Uv1_!|Em�@	NT=��ïjlaPm K c�s rtq#mõmÉd
o�;&c�D�r�;&c q<mrxa2;�k opq°m�h,c<D cianmGs�J�rtm@upv�rxwPrxaI;�rtmRORM ?°| iÄh#opk g�ops rth,jk� c<;�g&h#oxmGoxaRyÉg&h#oxmGoxa�q8D�rtm#mGc h,j�a29I4

� K rtm�h#cik�rxj�aUq ciskWUq,jh7xc�j�q�m K c�m K jlh:;�Dis�rxq,q o�i@g rxh°mGopa�q°mGh:W2D m�WUh,c�i�W&aID m,j�opaUq<m�m K c)q,oÃy�D�rts�s�c�;m,hGrxa&qC7pc h,q,j m�J i�W&aID�mGjlopa&q<m*d K jkD K rxh,c�D K j�hGrts�shJÓoa;I; ¦eW rxh8j ;&jlq#mGh#j�wIWRmGj�oxa i�W&aID�mGjlopa&q<4 6LK c�J�d6c h,c
;&jlq:D�W&q,q#c<; iÄoxh�m K c � h#q#m)mGjlk�c¿jla � ~+Hx~Ww+J O!rxs�q°mGopaârxa2;g=Yopg�c h�� �! rxaI;âs rtm,cih�w+Jâuprz��cþrxaI;uxj�jla�c�rxh#shJ � ~x~v±xq"� }  4�_�m s�cir�;&jlaI9¿mÉd�j�q°m�j�i�d6c�j�anmGc�9phGrÃmGc�o�7pc h m K c�mGhGrta&q87xcih,q#c�k opk cianm�r�o�i
¦eW rxh8jSq<m m K c h,cArxh#c8m K h#cicF¦aW&rxh:j
;Uj�q#m,h,jlwIWUmGjlopa
i�W&aID�mGjlopa&q<q*m K cGW&a&g�ops rth,jk� c<;)g rxh°mGopa�;&jlq#m,h,j�w2WUmGjlopa
#%$ mtm K c6g�ops rth,jk� c<;Ag rxh°mGopa%;&j�q°mGh,jlwIWUm,j�opa�& $ mprxa2;�m K c ¦eW rxh:j¶m,hGrxa&qC7pc h,q,j m�J];Uj�q#m,h,jlwIWUmGjlopaum(' $ 4 6LK ciq,cm K h,c cª¦eW rxh8j ;Uj�q#m,h,jlwIWUmGjlopa&qG;&c q:Dih#j�w�c�m K c�jlanmGcih#a rxsP;2JYa rxk jkD q�o�i
m K c K r�;&h#opa&q�4V?ÉaÈm K c�¦aW&rxh:jpyg rth#mGoxa k oa;&cislq<mxm K c�aaW2Dis�c opa�mGhGrta&q87xcih,q#jlm�J-;&jlq#m,h,j�w2WUmGjlopaum)' $ ^*(�+�����,� }  ;Uciq:D h,jlw�c qKm K c.a&c mT¦eW rxh8jm,hGrxa&qC7pc h,q,c�g�ops rth,jk�irtmGjlopa�j�a�r³m,hGrxa&qC7pc h,q,c shJ�g�ops�rxh,jh�ic<;PaeWIDislciopau4F?Éa�m K c�a&opaRy¹h,cis�rtmGj�7Yj�q#m,jkDAs�jlk�j m)mm K c�mGh,rxa&qC7pcih#q,j m�J¤;&j�q°mGh,jlwIWUm,j�opaVi�W&aID m,j�opa�jlqõm K c qGrxk c rxq8m K c�s�oxaI9pjlm:WI;&jla rxs(¦eW rxh:jPg�oxs rxh#jk��rÃmGj�oxa
;&jlq#m,h,j�w2WUmGjlopa²i�WUaID m,j�opaum-& $ ^*(�+�.����4 M@o�d6c�7pc h<mõoxa&cSDirxa K rxh8;&shJ�m,h,c�rÃmª¦eW rxh8jSq�j�a&q#jk;&cPaeWIDislcioparxq@a&opaRy¹h,c s rtm,jh7Yj�q°mGjkD0g rth#mGjhDislciq<4 6LK cih#c�iÄoph#c�m%m K c�m,hGrxa&qC7pc h,q,j m�J_;&jlq#m,h,j�w2WUmGjlopaVi�WUaID m,j�opa&q@g&h,oxw�c�m K ch#cis rÃmGjh7Yjlq#mGjhD�a rtm�WUh,c8o�i1m K c	¦eW rxh8jYq.jla&q,jh;&c@m K c8aeWID s�cioxau4 6LK cih#c0rxh,c@q,c�7xcih,rxs1j�anmGc h,c q#mGjlaI9]iÄcirtm�W&h#ciqrxw�ovWUmu¦aW&rxh:jõm,hGrxaUq87pc h,q#jlm�JG;&jlq#mGh#j�wIWRmGj�oxa&q<4/��jlh,q#m<m�m K c�J	;&o�a&oxm�k j f@d�jlm K 9pskW&oxa&q<m�m K cih,c�iÄoph,c�iÄopsls�o�dq#j�k g&s�c h�c�7poxskWUm,j�opa³rxaI; K r�7xcE7trxs�c aIDic2yÉsljkjxc�w�c K r)7Yj�oxh�� «0 4T=Rc<D opaI;umYm K c h,c8rts�q,oAc�fRjlq#mGq
m K cE=Ro���cih21 qjla&c<¦eW rxsljlm�J3� Y  m546'�7 $ 498 $

� ^ # 7$;: &<7$ ��m(iÄophAm K c�m,hGrxaUq87pc h,q#jlm�Jþw rxq#c<;�opaþm K c�g�oxq,jlm,jh7Yjlm�J¿o�i K c s�jhDijlm�Jrxk g&sljlm�W2;&ciq�4�v�rxq#m,shJvmRm K c0s�o�d
ciq°m@k opk cianm.o�i
'�7 $ k c�rtq:W&h#ciq@r�q#j�k g&s�cõs�oaD�rxs�opg�c hGrtm,oph<m2jYaUoÎd�a�rxqm K c=�°m,cia&q#ophBD K rxh89pc!�2m%d K jkD K jlq8rxa&rxs�ov9xovW&q�mGo³m K c rÃfRj rts�D K rth:9pczm1rxaI; Dirxa�w�c]D�rxshD<W&s�rtmGc�;>iÄh,oxks�rtm,m,jkDic � |}@n4
N�fRg�c h,j�k cianmGrxs(;&c m,cih,k j�a&rtmGjlopa)o�i�m K c¦m,hGrxa&qC7pc h,q,j m�J�i�W&aID m,j�opaPj�q|D K rxsls�c aI9pj�a29�rtaI;�jlq@a&otm8r�D2y

D ciq,q#j�w&slcPjla g�ops�rxh,jh�ic<;�jlaIDishW&q,j�7pcV@B?C=<k c�rxq8W&h,c k�c anmGq³w�c<Dir�W&q#c�o�iõjlmGq�D K jlhGrxs yÉoa;I;Wa rtm:W&h,cz4 6 og&h#opw�c0m K cG¦eW rxh:j�mGhGrta&q87xcih,q#jlm�J�i�W&aID�mGjlopa&q<m±rtaPrz;I;&jlm,j�opa&rxs D K jlhGrxs yÉoa;I;�opw<>#c�D m@j�q.a&c c<;&c�;umiÄoph.c�fSyrxk g&slc�mSj�a
;UovW&w&slcõg�ops rxh#jk� c<;�@8h,cisls y��
rxa�gUh,oaDiciq#q,c q<m q,jlaI9pslc!mGrxh:9pc�m�q#g&j�a�rz�ij�k]WUm K rts%rxqCJYk�k c m,h,j�c q
iÄh#opkïq,cik j y¹j�aID skW&q#jh7xcR;&c cigRy¹j�a&c s rxq°mGjhDõq:Dirtm,m,cih#j�aI9�^�=5?A@B?C=&�Rm5;&ovW&w&slcõq#g&j�a)rxqCJYk�k c m,h,j�c q6jla@?÷g&h#oty
;IW2D mGjlopaniÄh,oxk c�y¹g rxaI;�gRyÉg h#c�r�D�mGjlopa&q�rxaI;�q#j�aI9pslc�y¹q,g&jla rxq8JYk k�c�mGh#j�ciq�jla�mÉd6oÃy K r�;Uh,opa�g&h#o5;IW2D mGjlopa
iÄh#opk�c�y¹g�q:Dirtm,m,cih#j�aI9I4�?¹m K rxq�w�cic a�g&h#opg�oxq,c<;Am K rÃmDmGrxh:9pc�m�q#j�aI9xs�c�q,g&jla�rxqCJYk�k c m,h8JGD�rta rxh,jlq,c�iÄh,oxkm K c]iÄopsls�o�d�j�aI9�m K h,cic�k�c�D K rxa&jlq,k q<q�m K c�q#oty�Dirxs�slc<;Ó|6oxs�s�jla&q@rxq8JYk k�c�mGh8J�m�m K c�=Rjh7xcih#q¶rxq8JYk k�c�mGhCJrxa2;�m K c�r
oRc h°yCQVW&sk;&c h,q�rxq8JYk k�c�mGh8JÈj�a =5?A@B?C=�4 6LK c�¦aW&rxh:jÓmGh,rxa&q87xcih#q,jlm�J i�W&aID�mGj�oxaWj�a D opk�w&j ya rÃmGj�oxa¿d�jlm K m K c-D K j�h,rxs y¹o5;I;þ|6oxs�s�jla&qEiÄh,r�9pk cianm�rtm,j�opa>i�W&aID m,j�opaA�Zo  9pj�7pciq0h#j�q,c�m,o�rtaÈrz�ij�k]WUm K rts^ð|6ops�slj�a&qG��rxq8JYk k�c�mGh8J�jla�BDCFE*^FGIH : GKJY��m±d K c h,c r�� j�knWRm K rxsCrxa29ps�c q@o�i�w�oxm K m K c K r�;Uh,opa�^Äg&j�oxa±�^�GIHÎ�õrtaI;¿m K c�mGrxh:9xc m8q#g&j�a<^�GKJY�õrÃfRjlq8rxh#c rxw�ovWUm8m K c]7Yj�h°m�W rxsDg K oxm,opaÓrÃfRj�q8rxaI;�h,c s rtm,jh7xc¦mGo�m K cslcigUm,opaPq8D�rtm#mGc h,j�a29�g&s�rxa&cz4 6LK cn=Rjh7xcih#qõrxqCJYk�k c m,h8JL� l m�H5m�  h#c�iÄcih#q@m,o m K c�rz�ij�k]WUm K rts1rxq8JYk k�c2ym,h8J�o�i�q#j�a�^�GIH;MAGIJS� ;IW&cAmGo m K c%Dioph#h,cis�rtmGjlopa�w�c�mÉd6c cia�m K c¦aeWIDislciopaN1 qõm,hGrxa&qC7pc h,q,c�q,g&jla�rxaI;�m K c
¦eW rxh8jO1 q�m,hGrxaUq87pc h,q#c�k opk cianm�WUk>mCd K jkD K jlae7xopsh7xciqn¦eW rth:j�oxh,w&j m�rxs�k oxmGjlopaP� ~2m � ±  4 6LK c�r6oYcih{y

l



Q>WUsk;&c h,q!rxq8JYk k�c�mGhCJL� � �! j�q�q,jlk�jls rxh�mGoª=Rj�7pcih#qõrtq8JYk�k c m,h8J�c2f5DicigRmõm K cAg�ops�rxh,jh��rtm,j�opa�jlq|;IW&c¶mGom K c¶mGhGrta&q87xcih,q#cis�JPg�ops�rxh,jh�ic<;�¦eW rth:jSqõjla&q,jh;&c0rxaVW&a&g�ops rxh#jk� c<;)aeWIDislciopaum&d K jkD KSK rxq!rxa�rz�ij�k]WUm K rtsrxa29vW&s rth¥;&cig�ciaI;UciaID c�j�a<q,j�a1^ « GOH M GIJR� 4wU8a&c>Dirxac;&jlq,c aSmGrxaI9pslc�m K ciq#c�c��%c�D mGq�iÄh,opk rtaI9vW&s�rxh
7trxh#j rtm,j�opa&qDo�iu=I=R_ârxq K rxq�w�cic a�;&oxa&c�h,c<D cianmGs�J�w+J�m K c MRNTORQSNT="� � }  rxaI;�m K c@|LUGQ�z�_	=I="� � «( |6opsls rxw�oph,rtmGjlopau4

6LK c
� h#q#m�q#j�aI9pslc�mGrxh:9pc�m q,gUj�a�r�� j�knWUm K rxs
rxq8JYk k�c�mGhCJ � � Y  iÄh,opk q,c k�j yÉj�a2DiskWUq,jh7xc
@B?C=�g&jlopac s�c<D�mGh#opg&h,oa;IWID�mGjlopa�d�rxq!h,c g�oxh#mGc�;Pw+J)m K c%MRNPOEQSNT=�Diopsls rxw�ophGrÃmGj�oxaªiÄh,opk?r slopaI9pj m�WI;&jla rxslshJ�g�otys�rxh,jh�ic<;�g&h,oxm,opa�m�rth:9pc�m)4 6LK cioxh,c m,jkDirxs�j�anm,cih,gUh,c mGrtmGjlopa&q�� � oem ��l m � H5m � �2m � ~2m�}�±  o�i�m K ciq,c�;&rtm�rjlae7xopsh7xc�mGh,rxa&q87xcih#q,jlm�Jny¹h,cis�rtmGc�;�;&j�q°mGh,jlwIWUm,j�opa&q�4 6LK cioph#c mGjhD�rxs�D�rxshD<W&s�rtmGjlopa&q � } � m�}p}  rts�q,o�q8WI9v9pc q#mm K rtm�m K c�|6opsls�j�aUq�i�W&aID�mGj�oxa K rtqõr�q:W&wUq#m�rtaSm,j rxs�k�r�9pa&j m�WI;Uc	;&ciq#g&jlm,cAm K cFi`rzD m!m K rtm�m K c¦c��%c�D m,qõo�ig&jlopaþrxaI; 9pskW&oxaÈh#c�yÉq8D�rtm#mGc h,j�a29�m,ciaI;þmGoVD�rxaID cis�4�U8aþm K c�otm K c h K rtaI;umDrVD opk�gUs�c m,cis�J ;&jh��cih#cianmk c<D K rta&j�q#kïd K jkD K ;&oYciq6a&oxm�jla+7pops�7pcE¦eW rth:j�mGhGrta&q87xcih,q#jlm�J�D�rxa�9xjh7pc@h,jlq,c�mGo-=I=Y_�rxq�g�opjlaSm,c<;�ovWUm
� h#q#m�w+Jnr6h,oa;&q:j+J�m5M�d�rtaI90rxaI;�=5D K k jk;Rm � } «( mnweJ uxj&rxa2; �TW rxa"� }zY  mSrxaI; w+J�|6opsls�jla&q�� }vo  4 6LK ciq,cr�WRm K oph#q � } « mC}zY2mC}�o  q K oÎd m K rtm	�&a rxs�q#mGrtmGc�jlaSm,cih,r�D m,j�opa&qBiÄh#opk 9xskW&opaÓc2f2D K rxaI9pc w�c�mÉd6c cia�m K covWRm�9popjlaI9¥¦eW rxh8j�rxaI;)m K c¶mGrxh:9pc�m�q,g�c<D�m�rtm,oph�q8JYq#m,cikxD�rtaPslc�r�;�mGo�=I=Y_ jlaV=5?A@B?C=)gUh,oaDiciq#q<4

6LK c8h#c<D cianm|MENPORQSNT=�=5?A@B?C=�; rtmGr�opa � � � � }  iÄh,opkùr¦m,hGrxa&qC7pc h,q,c shJ³g�ops�rxh,jh�ic�;�g&h#oxmGoxa³m�rxh{y
9pc�mKq,cic kùm,o¦h#c<¦eW&jlh,c!s rxh89pc|W&a2i`r)7poph#c<;)|6oxs�s�jla&q�i�W&aID�mGjlopa&q<4�O!c�Dicianm6q#m�W2;&j�c q
o�i%m K cE=I=R_ iÄh,opk m K c
����� ��� g&h,oaDic q,q¦q K o�dïm K rÃmAm K c�|6oxs�s�jla&q0rxqCJRk k c mGhCJþj�q0q:W&gUg&h,c q,q,c�; � } l0 oxh�rtm¦w�ciq#m]DiovWUsk;opaUshJAc�fRg&s�rxj�a"� }vH  m K c�c2fRj�q#m,j�aI9	;&rtm�rB¦eW rxsljlmGrtmGj�7pcis�Jv4 6LK c|MRNTORQSNT=¥; rtm�r�� � }  rxslq,o¶q K oÎd²iÄoph�m K c
� h#q#m@mGj�k c¶m K rÃmõm K c¥=Rj�7pcih#q¶rxqCJRk k c mGhCJ)mGo³w�c�g�opq#jlmGj�7pc¦j�aPm K c]Dirxq,c�o�i � ¤ 4E=RjlaI9ps�c0m�rth:9pc�mõq#g&j�arxqCJYk�k c m,h8J)^�=I=R_8��iÄh#opk =a?A@B?C= gUj�opa�cislc<D�mGh,oxg&h,oa;IWID�mGj�oxaniÄh,opk r0m,hGrxa&qC7pc h,q,c shJ�g�ops rth,jk� c<;�mGrxh:9xc m
K rtq�g&h,o�7pc a�m,oAw�c.g&h#opk�jlq,jlaI98w+J�m K c!h#c<D cianm MENPOEQ>N = � � }  rxaI; m K c@|LUFQPz�_	=2= � �«( k c�rtq:W&h#c�yk cianmGq@j�a K cislg&j�aI9�Dioxa&q#m,hGrxjla�m K c%¦eW rxh:j�m,hGrxa&qC7pc h,q,j m�J_;&jlq#m,h,j�w2WUmGjlopau4L?¹m!d�j�s�s�w�c�k oph,cAq,o³j�aPm K ca&cirxh�i�WUm�WUh,c�d K cia�a&c dÅjla2iÄoph#k³rtm,j�opa oxa�D�W&h,h#cianmGs�J�g�oYoph,s�JnjSa&o�d�a�|6oxs�s�jla&q�iÄhGrz9pk�c anm�rtm,j�opani�W&a2D�ym,j�opa¦w�c�Diopk ciq�r�7trxjls rxwUs�c�iÄh,oxk r
cis�slc � }��  w+J�rta rxshJa� j�aI9�m K c}� ¤ � � rxa&aUj K jls rtm,j�opa	; rÃm�r24 6LK cih#c�iÄoph#c�md
c¶g&h,oxg�opq#cAr]� h,q°mR=I=R_bk�cirxq:WUh,cik cianm�jlaV=5?A@B?C=�cis�c�D m,h,opg&h#o5;2WID m,j�opa�o�iCg�opq,j mGj�7pc¶g&jlopa&q�jla�Mõrxsls_ iÄh#opkLr�mGh,rxa&q87xcih#q,cis�J)g�oxs rxh#jk�ic�; O M@c¶m�rth:9pc�m¦^`c���c<D�mGj�7pc0g�oxs rxh#jk�ic�;�a&c<WRmGh,oxaPm�rth:9pc�m2��4

6LK c0h,c q#m!o�i�m K cAgUh,opg�opqGrts/j�q�oxh:9nrxaUjk�ic�;�rxq�m K cBiÄoxs�s�o�d�jlaI9I4�=Yc<D m,j�opa�?8? D opanm�rxjla&q�m K c0g K JYq,jhDiqk oxmGj�7trtmGjlopaªiÄoph�m K cAg&h#opg�oxq,c<;Pc�fRg�cih,jlk�c anmEiÄopsls�o�d6c�;)weJPr�;&j�q8D<W&q#q,j�oxa�opa�m K cAg&h,oxg�opq#c<;¿c2fRg�c h°yjlk�c aSm<4�=Rc�D mGjlopa.?	�{;&ciq8Dih#j�w�ciq¦m K c³c�7pc aSm�hGrtm,c�c q#mGjlk³rÃmGc�rxaI;Èm K c³q°m�rtm,j�q°mGjkDirxs�W&aID cih°m�rxjlaSm,j�c q�o�im K c�g&h#opg�oxq,c<; =I=Y_?k�cirxq:WUh,cik cianm<m
rtaI;²=Rc<D�mGjlopa��xDioxaSmGrxj�aUq�w�cirxkMm,j�k c�h#c<¦eW&c q#m)m K rxh8;Ud6rxh,c
D opq#m,q0rxaI;¿m K c j�a&q°m�rxsls rtm,j�opa)mGjlk�cAciq°mGj�k�rtm,c�4 6LK c c�fRg�c<D�mGc<;Èh,c q:W&s mGq¶rxh#c q K o�d�aÓj�a =Yc<D m,j�opa
�E?tmm K cE;&jlq:D�W&q,q#j�opa)rxw�ovWUmKm K cij�h
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W&q#j�aI9�r�m,hGrxaUq87pc h,q#cishJ�g�ops�rxh,jh�ic�;³m�rxh89pc m<mRd K jhD K k³r)J�c2fRg&s rxjla³m K c¶q,k�rxs�sla&ciq#q�o�i�m K cA|LUGQ�z�_	=I=|6opsls�jla&qKrxaI;�=Rj�7pc h,q�rtq8JYk�k c m,h,jlciq<4�O!c q:W&s mGq
d�j m K jlk�gUh,o�7pc�;³q#mGrtmGjlq#m,jkD�rts�c h,h#oph,q8^ðr%i`r�D�mGophKo�i/mÉd
oS�w+J¿jlaIDishWI;&jlaI9)|LUGQ�z�_B=I=þ}�±v± « rxa2;�}z±v±�Y
; rÃm�r�d�j�slsDw�c h,c s�c�rtq,c<;Ójla¿m K c a&cirxhBi�WUm:W&h,cz4 |LUGQ)yz�_	=I=�j�q6rxs�q#o g&s rta&a&j�a29�opa)a&c�dek c�rxq8W&h,c k�c anmGq�d�jlm K r�mGh,rxa&q87xcih#q,cis�J�g�ops rxh#jk� c<;³gUh,oxm,opa�m�rxh89pc m<4
6LK c¦|LUGQ�z�_	=I=)h,ciq8W&slm,q!rxh,c0q K oÎd�aPj�a���jh9I4 « 4

6LK c h,c K rxq!w�c cia�q#jk9paUjh�/Dirxanm!m K cioxh,c m,jkDirxs1c���oph#m,q�j�aVW&aI;&c h,q#mGrxaI;&jlaI9�m K cG¦eW rxh:j�m,hGrxaUq87pc h,q#jlm�J
;&jlq#m,h,j�w2WUmGjlopa&qKj�a³m K c¶s rxq°m};&c�D�r�;Uc¶oph6q#oIm&g�cih K rxg&q�k oph,cõq,o j�a�m K c8s�rxq#m iÄc dwJpcirxh,q.k oxmGj�7trtmGc�;³w+Jm K c8c�fRg�cih#j�k cianm�rxs�g&h#ov9ph,c q,q�m&g rxh°mGjkD�W&s rth,shJ�w+J m K cBMENPOEQ>N ==� � YIm � }  rxaI;³m K c0|LUGQ�z�_B=I==� � «( h#ciq:WUslmGq�4 � c¦d�jls�s1a&otm8rtm#mGc k�gUm K c h,c�m,oª;&jlq:D<WUq,q¶rxsls/m K c q,c�c��%oxh#mGq�m%wIWRm@d�jls�s(;&j�q8D<W&q#q@mÉd
o�h,c�Dicianm
;&c�7pc s�opg&k cianm,q!wUh,j�c��IJ�w�cisloÎdG4

6LK c!h,opslc.o�i�j�anmGh#j�a&q#jkDL¦eW rxh8j�mGh,rxa&q87xcih#q,cõk opk cianm�WUk>m � . j�a�q#cik j yÉjlaIDishW&q,j�7pc K r�;&h,oxa�c s�c<D�mGh#oty
� ±
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g&h#o5;2WID m,j�opa�jla�@B?C=�q8D�rtm#mGcih#j�aI9¥jSjla&cik�rtmGjhDiq K rxq�w�cic a�q#m�W2;&j�c�; � « }  d�jlm K j�a � |}@�g&rxh#m,opa�k�oa;&c srtm�s�cir�;&j�a29@oph8;&cih�4 6LK c�q#oty�Dirxs�slc<;�|�r K a c���c<D�m)mph#c�iÄc h,h,jlaI9õm,oõm K c�;&cig�ciaI;UciaID c!ozi m K c W&a&g�ops rxh#jk� c<;
D h,opq#q°yÉq#c<D�mGj�oxaÓm,o�m K c�r��ijlknWUm K rxs*rxa29ps�c¦w�c�mÉd6c ciaÈm K c s�c gUmGoxa&jkD�rxaI; K r�;Uh,opa&jhD�g&s�rxa&ciq K rxq8w�cicia
D opk�g&rxh,c�;³d�jlm K ; rtmGr¦mGo�ciq#m,j�k�rtmGc�m K c¶r)7pcih,r�9pcE7trxshW&ciq
o�i � . w�oxm K iÄoph�¦eW rth:j�;&j�q°mGh,jlwIWUm,j�opa�rxaI;
iÄh,r�9pk cianm�rtm,j�opa¥i�W&a2D mGjlopa&q�4 6LK c8rzWUm K oxh,qKo�i � « }  m K cia�rtg&g&shJ m K cõh#ciq8W&slm,j�aI9Ag&jkD�m�W&h#c!m,o%;Uciq:D h,jlw�cm K cGMENPORQSNT=�; rÃm�r opa�m K c¶d
cijh9 K mGc<;�q,jlaI9pslc�yÉq#g&j�a�rxq8JYk k�c�mGh,jlciq.o�iDq,c k�j yÉjlaIDishW&q,j�7pcõgUj�opa�slcigUm,otyg&h#o5;2WID m,j�opa�rtm @B?C=-jSjla&cik�rtmGjhDiq�mSd K jkD K rts�s�o�d�q�m K c@c2fRm,hGr�D�mGjlopa�ozi/q,jlk�gUs�c�k�oa;&c s�q�iÄoph�m K cR¦eW rxh8j
=Rj�7pc h,q	i�W&aID�mGj�oxa&q<4¥?Éaþr)k�oph#c�h,c�Dic aSm¦g rxg�cih0w+J�_@a&q,c s�k j�a&o����	��
� � «1«0 m�=Rj�7pcih#q	i�W&aID m,j�opa iÄoph �rxa2; � ¦eW rth:j K rxq8w�cic a�c�fYmGh,r�D m,c<;Ów+J_Dioxk�w&j�aUj�aI9 m K c¥MRNPOEQSNT=¿h,c q:W&s mGqEiÄh#opk r�mGh,rxa&qC7pcih#q,c shJg�ops rth,jk� c<;�gUh,oxm,opa�m�rxh89pc mKrtaI; m K c!|LUGQ�z�_	=I= h,c q:W&s mGq�iÄh,oxk rõmGh,rxa&qC7pcih#q,c shJ�g�ops rxh#jk� c<;n;&c�WUmGc h,opa^ ��� C ' ��m�rxh89pc m<4.z�h,c�;&jkD�mGj�oxa&qLiÄoph.m K c�upvCrtw>jSj�aUcik�rtmGjhDiqLiÄoph.m K c]=Rj�7pcih#q8rxqCJYk�k c m,h,j�c q!rxh,cF9pjh7xciaw+J m K cõr�WRm K oph#q
ozi � «1«0 mUrtqKd
cisls±rxq
q#j�aI9xs�c�q,g&jla³rtq8JYk�k c m,h,jlciq�iÄophT@8h,c s�s y��
rxa g&h#o5D ciq,q#ciq6rtm}O MR?°|rxa2;/IF=5?t4

O�c<Dic anmGshJ ��ov9pc s�q,rxaI9¶rxa2; �TW rxa"� « Y  q#m�W2;&j�c�; q,j�a29ps�cKq,g&jla�^Þ|6opsls�jla&q�rtaI;-=Rj�7pcih#q��*rxqCJYk�k c m,h,j�c q
iÄh#opk r�m,hGrxa&qC7pc h,q,cþg�ops rxh#jk� c<;÷m�rth:9pc�m�j�a¾q,c k�j yÉjlaIDishW&q,j�7pc_@B?C=÷c s�c<D�mGh#opg&h,oa;IWID�mGjlopaÅo�i K r�;&h#opa&q
W&q#j�aI9¶m K c � |}@�i`r�D�mGoph#jk��rÃmGj�oxa rxg&g&h#onr�D K 4�=Rj�k g&s�c.|6ops�slj�a&q�rtaI;�=Rjh7xcih,q�i�W&a2D mGjlopa&q�d
cih,c!opwUmGrxj�aUc<;w+J �&m#mGjlaI9¿m K cVMRNTORQSNT=²;&rtm�r24 6LK ciq#c�q,jlk�gUs�c�|6oxs�s�jla&q rxa2;©=Yjh7pc h,q-i�W&aID�mGj�oxa&q�d6c h,cPrxw&slc³mGo
;&c q:D h,j�w�c6m K c!|LUGQ�z�_B=I=�h,ciq8W&slm,q�h,cirxq,opa&rxw&shJAd
cis�s�4 6LK c�r�WUm K oph,q*k�r�;&c6g&h,c�;&jkD�mGj�oxa&q�iÄoph�7xrth,j�o�W&qg&h#o5D ciq#q,ciq³j�a ��� D ops�slj�q,jlopa&q�w&rxq,c�;÷opa m K c��&m,m,c<;Æg&rxhGrxk c m,cih#jk��rÃmGj�oxa�iÄoxh�m K c =Yjh7pc h,q�i�W&aID m,j�opa 4
� q,j�a29¿m K jlq rxg&g&h#onr�D K m
�TW rta � « o  k³rz;&c�g&h#c<;&jhD mGjlopa&q]iÄoxh�q,jlaI9ps�c�q,g&jla<rxq8JYk k�c�mGh,jlciqFiÄoph�q,c k�j yjlaIDishW&q,j�7pcAg&j�opa�cislc<D�mGh,oxg&h,oa;IWID�mGj�oxa>iÄh,oxk r mGh,rxa&qC7pcih#q,c shJPg�ops�rxh,jh�ic�;P�#aUc<WUm,h,opa��¿^ O M!c���m�rxh89pc mõrtmm K c�upv�rxw%jSj�a&c k³rtm,jkD q<4 6LK c.|6opsls�jla&q�rxq8JYk k�c�mGhCJFiÄoxhCaUc<WUm,h,opa�jlq�iÄo�W&aI;¦m,oõw�c
q#k³rts�s�c h/m K rta¦m K opq,c
iÄh#opk�m K c�g&h,oxm,opaþw rxq,c�;Èoxaþm K c�MENPOEQ>N =¤; rtmGr�rtaI;þm K c�j�q#opq,g&jlaÓq8JYk�k c m,h8J�4 6LK c�q#jlm�W&rtmGjlopa
iÄoph@m K c�=Rj�7pc h,qArxq8JYk k�c�mGhCJ�jlq¶k�oph#cnDioxk�g&sljkDirtmGc�;�rxaI;þrxqCJRk k c mGhCJSiÄoph � ¤ j�a¿m K c-D�rxq#c o�i
m K ca&c�WUmGh#opa D�rta�w�c rtq8s rxh89pc�rtqBY+±ÃyAo�±��
4 6LK c k�rxj�aPh,cirxq,opa iÄoph@q:WID K r�s�rxh:9pc]=Rj�7pcih#q0rxq8JYk k�c�mGhCJjlq
m K rtm�r�s�rxh:9pcB=Rjh7xcih#q�i�W&aID�mGj�oxa
iÄoph
m K c � ¦aW&rxh:j j�a³m K c¶g&h#oxmGopa�d�jlm K rta�opg&g�opq,j mGc8q#jk9pa�mGo�m K rtmo�iCm K c �>¦aW&rxh:j�jla)m K c0g&h,otmGopa�j�q�h,c�¦eW&j�h#c<;�j�a)oph:;Ucih.mGo-�&m�m K cFMRNTORQSNT=>; rÃm�r24Tr�rxq#c<;Popa�m K c

� }



jlq,opq#g&j�a�qCJRk k c mGhCJvm&oxa&c¶c�fRg�c<D m,qõr�s�rxh:9xcG=Rjh7xcih#q|i�WUaID m,j�opa
iÄoph�m K c �V¦aW&rxh:j�jla�m K c0a&c�WUmGh#opa�rxaI;m K c � ¤ g&h,oa;IWID�mGj�oxa�jlqL;&opk j�a rÃmGc<;�w+J�m K cGWRy�¦eW rxh8jªiÄhGrz9pk�c anm�rtm,j�opau4
����� �&%$' 3$� FG3 F0#-')< '��$3�':� 5 � ' !(+ �;+���� �	� 57! ',�"9�9�2
uxc��%c h,q,oxa�v�rxwAj�q1j�a¦r|W&a&jk¦eW&c�g&s�r�Dic�m,o@k�r�jxc�jlk�g�oph#mGrxanm�DioxaSm,h,jlwIWUmGjlopa¶mGo�m K cKq#m:WI;2J0o�iRm K cP¦eW rxh8jm,hGrxa&qC7pc h,q,j m�J-;&j�q°mGh#j�wIWUm,j�opaUq<mSrBi�W&aI; rtk�c aSmGrxs±rxaI;�mGjlk�c shJ¦q:W&w�>#c<D m<4 6LK c@g�ops�rxh,jh�ic<; jlaIDishW&q,j�7pc|@B?C=g&h#ov9ph,rxk rtm�uxc��%c h,q,oxa K rxq�k�r�;&c�j�k g�oph°m�rxanm<mDd
cis�s yÉh#c<Dio�9pa&jk� c<; DiopanmGh#j�wIWRmGj�oxa&q�rxslh,cir�;2Jþj�a�m K c
� c sk;um�g&rxh#m,jkD<WUs rxh#shJÓj�aÈm K c�q°m�WI;5JWo�i.m K c�aaW2Dis�c opaWs�oxaI9pjlm:WI;&jla rxs�g�oxs rxh#jk��rÃmGj�oxa ;Uj�q#m,h,jlwIWUmGjlopa&q¦j�am K cõs�rxh:9pc �h,c�9pj�opa 4�O�c<Dic anmGshJ�mUm K c¶uxc���cih#q,opa�v�rxw�|�v�_B=ªDiopsls rxw�oph,rtmGjlopa�h,cig�oph°mGc<;�� «vl0 m K cE� h#q#mc�7Rjh;&cia2DicEiÄoph
r¦aUopaRy�� cih#o�w�cirxk yÉq,gUj�a�r��ijlknWUm K rxs±rxq8JYk k�c�mGhCJ�jla�m K cõq#cik j yÉjlaIDishW&q,j�7pc�g&h#o5;IW2D mGjlopao�i�g�opq#jlm,jh7pc g&jlopa&qAj�aÈm K cª;Ucicig�j�a&c s rxq°mGjkD�q8D�rtm#mGcih#j�aI9Ph,c�9pj�opa 4 �/W&h°m K c h,k oph,czmDm K c³q°m�WI;2JÈo�i�m K cg&jlopa�knW&s mGjlg&s�jhDijlm,j�c q�rxq�r]i�W&aID�mGj�oxa�ozi/ K rxq.w�cic a>Dirxh,h#j�c�;�ovWUm�rxa2;�aUo�>;&c g�c aI;&cia2Dic K rxq.w�ciciaopwUq,cihC7pc�;umKrxaI;�m K j�qF� aI;&jlaI9¿j�q%DiopaUq,j�q°mGc aSm�d�jlm K m K c³rxq,q8W&k�gRmGj�oxa�o�iLi`r�D�mGoph#jk��rÃmGj�oxau4 � K c m K cih
i`r�D�mGoph#jk�irtmGjlopa�j�qG7trxs�jh;þoxh¦a&otm%iÄoph¦uxc��%c h,q,oxaWv�rxw.jSj�aUcik�rtmGjhDiq K r�;Èw�c ciaWr�k³r >#oxhFD opaID cih,a iÄophrxsls�q,cik j y¹j�aID skW&q#jh7xcS@B?C= c2fRg�c h,j�k cianm,q�rtm)uxc��%c h,q#opa¾v�rxwu4 6LK c¤MRNPOEQSNT=Æh#ciq:WUslmGq�� � }  q K o�d
7xcih8J�jlanmGcih#ciq°mGj�a29 iÄcirtm�W&h#c)w�c�mÉd6c cia÷g�opq,j mGj�7pc)g&j�oxa&q rxaI;<a&c<9nrÃmGjh7xc)g&j�opaUq-iÄh#opk r¿mGh,rxa&qC7pcih#q,c shJg�ops rth,jk� c<;�g&h,oxm,opa�m�rth:9pc�m)4K|LUGQ�z�_B=I=�q K o�d�q@|6ops�slj�a&q
rxaI;>=Rj�7pc h,q�rxqCJRk k c mGh#j�c q.rxh,cEDiopa&q#j�q°mGcianmd�j m K �ic h,o)d�jlm K j�aÓc�fRg�cih,jlk�c anm�rxs�c h,h,oxh,qGiÄh,opk�r)m,hGrxa&qC7pc h,q,c shJþg�ops rxh#jk� c<; � v1j @Âm�rth:9pc�m)4�=Rj�a29ps�c2yq#g&j�a rxqCJRk k c mGhCJ�k c�rxq8W&h,c k�c anmGqPiÄh,opk q,cik j y¹j�aID skW&q#jh7xc�g�oxq,jlm,jh7xc�g&j�oxa c s�c�D mGh#opg&h#o5;IW2D mGjlopa�j�a-@B?C=
jSj�aUcik�rtmGjhDiq iÄh#opk?r�m,hGrxaUq87pc h,q#cishJ�g�ops�rxh,jh�ic�; O M@c8mGrxh:9pc�mA^`c��%c�D m,jh7pc0a&c�WUmGh#opa�m�rxh89pc m��
j�q6ciq,q#cianmGj�rxs
iÄoph�m K c	iÄops�slo�d�j�aI9�h#c�rxq#opa&q�4


 6LK c�q#cig rxh,rtmGcV;&c�mGcih#k�jla rtm,j�opa�o�i@m K c�|6ops�slj�a&q�rtaI;c=Yjh7pc h,q³rxq8JYk k�c�mGh,jlciq¥iÄh,oxk rÓm,hGrxaUq°y
7pcih#q,c shJPg�ops�rxh,jh�ic�;�aUc<WUm,h,opaP�°m�rxh89pc m �³rtq@g&h#opg�opq,c�;�j�a)m K j�q!g&h,opg�opq,rxs1cik g&s�o�JYj�a29³r�g�oxs rxh{yjk�ic�; O M!c
m�rth:9pc�m�jlq�7xcih8J¦j�k g�oph#mGrxanm)4 � K jls�c�m K c6|6ops�slj�a&qCrxqCJYk�k c m,h,j�c q�iÄoxh�m K c6aUc<WUm,h,opa rth,cc�fRg�c�D m,c<;Èm,o)w�c q#k³rxsls�w rtq,c<;þopa�m K c-MENPOEQ>N =�h,c q:W&s mGqArxaI;Ójlq,opq#g&j�a�qCJRk k c mGhCJvm1s�rxh:9pc hm K rxa�c2fRg�c�D mGc�;P|6ops�slj�a&qKrxqCJRk k c mGhCJ j�a�m K cEDirxq,cõo�i1m K c@a&c<WRmGh,oxa�d�j�s�s±q#cih,jlovW&q#shJ�D K rxsls�cia29pcm K c!q#mGrtmGc2yÉo�i yÞm K c2y{rxh°m�k�oa;&cislq�o�i%m K c.mGhGrta&q87xcih,q#jlm�J�rxaI; m K c!g K JYq,jhDiq�rtq,q,oaDij�rtmGc�; d�j m K m K c q,ck�oa;&cislq<4 6LK c�g&h#c<;&jhD m,c<; =Rjh7xcih#q�rxq8JYk k�c�mGh,jlciq]iÄoxh�m K c � ¤ j�a�m K c�D�rxq#c�o�i�m K c�aUc<WUm,h,opa
D�rxa�w�c8rtq6s rth:9pc!rxq Y+±ÃyCoz±��
mSm K ovWI9 K m K c@q,j m�W rtm,j�opa j�qP7pc h8J�Diopk g&sljkD�rÃmGc<;�rxaI;³g&h,c�;&jkD�mGj�oxa&q
7xrth8J�o�7pc hõr s�rxh:9pc¶h,rxaI9pcz4


 6LK c�g&h#opg�opq,c�;eg�opq,j mGjh7xcÓg&j�opa¾k c�rxq8W&h,c k�c anmGq¿rth,c¤Diopk g&slcik cianm�rxhCJ÷mGo�m K cÈg&h#c�7Yj�o�W&q,s�Jrxg&g&h#o�7xc<;�a&c�9nrtmGj�7pc�g&j�opa�k�cirxq:W&h#cik cianmGq�rxs�q#o¿cik g&slo�JYjlaI9�m K c�g�ops rth,jk� c<; O M@c m�rxh89pc m�j�a
Mõrxslsn_]4 � cKg&h#opg�oxq,c�m K cKqGrxk cTjYjla&cik�rtm,jkDiqCrxq�m K opq,cKo�iUm K cKa&c<9nrÃmGjh7xc
gUj�opaAk�cirxq:WUh,cik cianm,q<4
6LK cih#c�iÄoph#c�m m K c q,c0mÉd6o c�fRg�cih#j�k cianmGq D�rxa)h8W&aPw&r�Dtjpy¹mGoÃyÉw r�Dtj�jla�rxa)c���Dijlcianm�d�r)Jv4


 6LK cLDiopk�w&j�a&c�; k�cirxq:WUh,cik cianm,q�o�i � ¤ rxaI; � � d�j�s�sRrxsls�o�d�m K c�q#m:WI;2J o�i m K c�q8W&h,g&h#j�q#j�aI9BiÄcirÃym�W&h#c!q8WI9v9pc q#m,c<; weJ�m K cLD opk�g&rxh,jlq,opa�w�c mÉd
cic a�m K c MENPOEQ>N = ��¤ rxa2; � � h#ciq8W&slm,q*m K rtm�m K c
iÄhGr�9pk cianmGrtmGjlopa�jla�m K cEDirxq,c8ozi/m K cR;&j�qCi`r)7poph#c<;
¦eW rxh8j � r�7xoph6q#cic k�q6m,o�g&s�r)J rxa�j�k g�oph#mGrxanmh,opslc¶rxaI;)k�r�J�cianm,cih.d�jlm K rxa�opg&g�opq,j mGc8q#jk9pa)rtq�m K rtm�o�i�m K cBi`r)7poxh,c<;VD�rtq,cBiÄoph6m K cA|6opsls�j�aUqk�opk cianm<4 6LK c-MENPOEQ>N =¿c2fUg�cih#j�k cianm8d6rxq	D�rth,h,jlc<;�ovWRm8d�jlm K r³mGhGrta&q87xcih,q#cis�J�g�oxs rxh#jk�ic�;g&h,oxm,opa¿m�rth:9pc�m)4 6LK c h,c�iÄoxh,c�m%k�cirxq:W&h#cik cianmGq¶oziPD K rxh:9xc<;Óg&j�oxa¿q,c k�j yÉj�a2DiskWUq,jh7xc¦c s�c�D mGh#opg&h#oty
;IWID m,j�opa�j�aPm K cn@B?C=)h,c�9pj�opaPj�a�rxa &y¹hGrxaI9xc]Dioxk�g rthGrxw&slc¶mGo�m K rtm@o�i�m K cnMENPORQSNT=ViÄh,oxkr�m,hGrxa&qC7pc h,q,c shJ)g�ops rth,jk� c<;3�#aUc<WUm,h,opa���m�rth:9pc�m.d�j�s�s�w�c	7xcih8J)jlk�g�oph°m�rxanm)4
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 6LK c�gUh,opg�opq,c�; � ¤ k c�rtq:W&h#cik cianmGq¦rxaI;Óm K c�g&h#opg�opq,c�;Èc2fUg�cih#j�k cianm0opa � � iÄh,opk Mõrxsls*_cik g&s�o�JYj�aI90r8m,hGrxa&qC7pc h,q,c shJ g�ops rxh#jk� c<; O M!c�mGrxh:9xc m@^`c��%c�D m,jh7pc�g�ops rth,jk� c<; a&c�WUmGh#opa�m�rxh89pc m���j�a
Diopk�wUj�a rtm,j�opa d�jlm K m K c	MRNPOEQSNT=�h,c q:W&s mGq.� � }  iÄh,opkÂm K c¶g&h,oxm,opa�jla�m K c8q#j�k j�s�rxh�Ph#c<9pjlopad�j�s�s
rxsls�o�d iÄoph�r �±r)7poph q#cig rthGrtm,j�opa�ozi|¦aW&rxh:jþmGhGrta&q87xcih,q#jlm�J.;&j�q°mGh,jlwIWUm,j�opa&q�m�c q,g�c<Dij�rxs�s�Jþj�am K cFD�rxq#c0o�iDm K c%=Rjh7xcih#q@rtq8JYk�k c m,h,jlciq<4

� � � �  �����.������� � �$�n� ���P�$� �	�
�

$ ��� / %(')�4% 5J'��
6LK c.c2fRg�c h,j�k cianmGrxs2D opa2�/9vWUhGrtm,j�opa]iÄoxh�m K c6g&h,opg�opq#c<;�c�fRg�cih,jlk�c anm K cih#c�d�j�slsRw�c6m K c.c�fUr�D m,shJ¦qGrxk crxq¶m K rtmAo�i�c2fRg�c h,j�k cianm]NP± « yA±�±�YIm/m K c�a&c�WUmGh#opaÈm,hGrxaUq87pc h,q#c�=I=R_ùk c�rxq8W&h,c k�c aSm¦j�a=E��x^��v�t� ¢ � � �h#c�r�D�mGj�oxaum±c�f5Dic gUmõm K rtm!m K c¦k³r�9xa&c m!g�ops rxh#jlm�J�ozi�m K cnMEOR=5y)q,g�c<D�mGh#opk�c�mGc h@d�j�sls1w�cAh,c�7pc h,q,c�; iÄophm K c � ¤ ;Uc mGc�D m,j�opau4 � oph�Diopk g&slc mGc a&ciq#q<m�d6c�jlaIDishWI;&c�rxs�s�m K c q,c_;Uc m�rtj�s�q K cih#cÓrxslm K ovWI9 K k�rxa+Jq#c<D m,j�opaUq!jla�m K jlqL;&o5D�W&k cianm@rxh,c¶jh;&cianmGjhD�rxs�mGo m K cGW&g ; rtm,cG;&o5D�W&k cianm!o�i�NP± « yA±v±�Y24

� cAgUs rxa�mGo q#m:WI;2J�m K c¶m�rxh89pc m!q,jlaI9pslc¶q,g&jla�rxqCJYk�k c m,h8Jþ^�=I=R_¶��jla)m K c0q,c k�j yÉj�a2DiskWUq,jh7xc	;&cic gRyjla&cis�rxq#m,jkD
	E�^*�v�t� ¢ � ¤ � � h,cir�D m,j�opa<opa÷r�mGh,rxa&qC7pcih#q,c shJ<g�oxs rxh#jk�ic�; O M@c)m�rxh89pc m j�a Mõrts�s._Ld�jlm K r
l I¶c � w�cirxkV4 6LK c�^��v�t� ¢��Y¤ �Ac�7xcianmGq d�jls�s�w�c mGh#c�rtm,c<;�rxq¦weJny¹g&h,oa;IWID�mGq<4 6LK c�r)7pcih,r�9pc�w�c�rtk
D�W&h,h#cianm)d�j�s�s!w�c� � o��/_]46_õslm K ovWI9 K r�g�ops�rxh,jh�ic<;Æw�cirxk j�q³a&oxm)h,c�¦eW&j�h#c<;ÅmGo�g�cih8iÄoxh,k m K c
=I=Y_Âk�cirxq:W&h#cik cianmGq�m/d6c�h#c<¦eW&ciq°m¦rV��±�� g�ops�rxh,jh�ic<;�cis�c�D m,h,opaÓw�c�rxk�iÄoph8g rxh,rxq,j mGjhD];&ovWUw&s�c2yÉq,gUj�arxqCJYk�k c m,h8J�k c�rtq:W&h#cik cianmGq�4
_@a rxshJYq#j�q.o�i�=I=R_�d�j�sls%q8W&kLo�7pcih.m K c¶mÉd6o�w�cirxk K c s�jhDijlm,j�c q<4
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��jh9vW&h#cFY2q 6LK c�c2fUg�cih#j�k cianm�rts�rxh#hGrxa29pcik cianm)m±m�rth:9pc�mõg�ops rth,jk�irtmGjlopa)j�q!j�a�m K c¦g&s rxaUcAm K rtm@j�q!g�c h°yg�ciaI;UjkD<WUs rxh6m,o m K c0g&s�rxa&c0o�i�	��� ^�	��� 	� { ��4
6LK c¿c2fRg�c h,j�k cianm�d�j�s�sLWUq,c�m K c_M@rxs�s�_�slc�i m�q,jh;&c K jh9 K h#ciq#opskWUm,j�opa q,g�c<D�mGh,oxk�c�mGcih¿^�MROE=5yU�q#jlm�W&rtmGc�;Órtm ��l�� rtqõm K c K r�;&h,oxaÓrxh,kVm/rxa2; W&q,c�m K c-r6jk9vr6jlm,c¦q#g�c�D mGh#opk c mGc h0rtm « ± � w�cirxk�y¹h,jh9 K mrxq�m K c�c s�c<D�mGh#opa¾rxh,kV4 6LK c¤r6jh9+r6jlm,cS;&c�mGc�D mGoxh�Diopa2�I9vW&hGrÃmGj�oxa÷d�j�s�s!w�c¿c�fUr�D�mGshJ m K c�q,rxk c�rxqjla.M@rxs�s�_�� z � c2fRg�c h,j�k cianm@� « H  ^�NP±n}�± � « ��m�d K jkD K j�qAq:D K c�;IW&s�c�;�mGo�m�r�jtc³g&h#o5;IW2D mGjlopa.;&rtm�r�j�a

� ciwUh:W rxhCJvm@}�±v± l 4 6LK c ;&h,j�i m
;&jlq#mGrxaIDicPmGo�m K c r6jk9vr6jlm,cS;&jlg�opslcPk�r�9paUc m�d�jls�s�w�c � 4 o�±Èk�c�mGcih�mjla&q#m,c�r�;Óo�i�m K c � 4 � ±�k c m,cih¶jla¤NT±p}�± �« 4n=Rj�a2Dic�m K j�q¶c�fRg�cih#j�k cianm0j�q0r�Dioxj�aID jk;&c aIDic c2fUg�cih#j�k cianmd�j m K m K cRMEOR=5y³rÃm�rAh,cis�rtmGj�7pc shJ sloÎd÷hGrtm,c�mSm K cEMEOR= q,g�c<D�mGh#opk�c�mGc h�D�rta³w�cEW&q#c<;ªiÄophKj�anm,cihGrzD mGjlopa
� Y
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��jh9vW&h#c¥o5q8_ m,opg_7Yj�c�d a&cirxh8m K c g&jh7xoxm)4 6LK c�s�c�i mBMEOR=¿j�q8q K o�d�a�rtm �)l � m/m K c-r6jk9+r
jlmGc%;&j�g�opslck�r�9pa&c�m�j�q.q K o�d�a¿rtm « ± � w�c�rxk?h#jk9 K m!rxa2;�rtm!r-;&h#jhi m|;&jlq#m�rtaIDic0o�i � 4po�k c m,cih,q�4 6LK c¦h#jk9 K m MROE=jlq
rÃm6~�± � rtq6r0skW&k j�aUopq,j m�J�k opa&jlm,oph<4 6LK c�m�rxh89pc mTD opj�slq�rxh,c@rxh,h,rxaI9pc�; m,o�r)7poxjk; j�anmGc h8iÄcih#ciaID c!d�j m Km K c0w�cirxk slj�a&c0rxa2;)m K c0q,g�c<D�mGh,oxk�c�mGcih#q<4

� o



7xcih#m,c�f�h#c<D opa&q#m,h:WID�mGjlopa q8WID K m K rtm k opq°m�o�i@m K c�Dioxk�g&sljkDirtmGjlopa&q�rtq,q,oaDij�rtmGc�;Wd�jlm K m K cVr6jk9vr6jlm,cd�jlh,cFD K rxk�w�cih!mGhGrzDtj�h#c<D opa&q#m,h:WID�mGjlopa_D�rta¿w�cAcislj�k j�a rÃmGc<; m j�aVDiopanmGh,rxq#m@mGo³m K cFD�rxq#c�o�i*m K c � � zc2fUg�cih#j�k cianm)4�?Éa r�;I;UjlmGjlopaumÎd K cia�r!mGjk9 K m�DiopjlaIDijh;&cia2Dic
m,j�k j�aI9|D�WUm�j�q�i�W&h#m K cihDh,c�¦aWUj�h,c�;�d6c6c�fRg�c�D mm K rtm�m K c.k³r >#oxh,jlm�J¦o�i�m K c�w rzDtja9xh,ovW&a2; m,hGr�DtjSqKrxaI; hGrxa2;&opk K jlmGq�jla�m K c r6jh9+r6j mGc
d�jlh,cLD K rtk�w�c h,q
Dirxa)w�c0c�rtq,j�s�J�c s�j�k j�a&rtmGc�;u4

6LK cEMõrxsls�_ K jh9 K ;&c a&q,j m�J g�ops�rxh,jh�ic�; O M!c@mGrxh:9pc�m
d�jls�s w�cEW&q#c<;�d�j m K rFY+±%D kïs�opaI9FDic s�s�4 6LK c
M!cis�k K ops m��TDiopjls�q�rxaI;�s rxq#cih*oxgUmGjhDiq*a&c c<;�mGo¶w�c�k o5;&j�� c<;¦mGo0g&h,o�7Yjk;Uc.rõm�rxh89pc m*g�ops�rxh,jh��rtm,j�opa�rxs�oxaI9mÉd
o�q,g�c<D jh�/D@oph,jlcianm�rÃmGj�oxa&q<qCm K cE7xcih°mGjkDirxs ;&j�h#c<D m,j�opa�rxaI;�m K c!mGhGrta&q87xcih,q#c¶j�aRy¹g&s rta&c�h,cis�rtmGj�7pc�mGo�m K cw�c�rxk~;&jlh,c<D�mGjlopau4 6LK c.c�fRg�c h,jlk�c aSmGrxs rxh#hGrxa29pcik cianm�jlq*j�slskW&q°mGhGrÃmGc<;�j�a���jh9I4zY0rtaI; rBDis�oxq,c�y W&g¥7Yj�c da&cirxh�m K cAgUjh7potm@jlq.q K o�d�aPj�a���jh9I4o54
$ � � �&%$',D"%$FG57D1' F ��� 57!$' � �;+457D1#
6LK c%;&c��&a&jlm,j�opa&q!o�i*m K c]jSjla&cik�rtmGjhDiq|7trxh,j�rxw&s�c q!rxh,cAm K cFiÄops�sloÎd�jlaI9Iq r >#oph8jxciaYy (m�d K jkD K jlaI;&jkDirtmGc qm K cTiÄh,r�D m,j�opa&rxsnk�oxk�c aSm:W&kdD�rth,h,jlc<;¦weJ0m K c
q°mGh8WIDtj%¦eW rth:jm  � ��� U^Þ}�� 6 8 ��m 6 8 j�q�m K c
aeWIDislciopak�rxq,q�4 6LK c!k�oxk�c aSm:W&k o�i�m K c!ovWUm:9popjlaI9 K r�;&h#opa³jlq � H8rxaI; m K c|iÄhGrzD mGjlopa�o�i%m K c|7Rjlh#m:W rxs g K otmGopac a&cih89�J¥D�rth,h,jlc<; w+J�m K c K r�;&h#opa�j�q<q � ��� H ���4
	 jlq�m K c!jla+7xrth,j rtaSm*k³rxq#q�o�i±m K c.d K oxs�c K r�;Uh,opa&jhDqCJRq°mGc k>rtaI;�	 ¢ j�q�m K c@jla+7xrth,j rtaSm�k�rxq#qKozi%m K c K rz;&h,opaUjkD.q8JYq°mGcikïd�jlm K ovWUm�m K c ;&c m,c<D m,c<; K r�;&h,oxau4
� c K r)7pc�q

	 � � 6 �8 : � � ^ � M � ���
	 ¢ � � ^ 6 8 : ��M � { � � M 4 	� M 	� { 4 � � ^ �)l �

� cED K opq#cõmGo%Dio�7pc h6m K c K jh9 K ciq°m�g�opq,q#j�w&slc�	 d�j m K r l I¶c � w�cirxkVm&} � «1«� 	  « � ±+o I¶c �]m
D oph,h#ciq,g�opaI;Uj�aI9�mGo�± � �« o    ± � Y+±+o�rxa2; � � « �� � � �« � � ±þ^3I¶c ���¢D�� � 4 � c rxslq,o�D K oxq,c mGo
;&c�mGc�D m�m K c.slc�r�;Uj�aI9EiÄh,r�9pk cianm�rÃmGj�oxa�g&j�oxa�d K jkD K D�rxh#h,jlciq �  ± � o8o�i�m K c.cia&c h:9�J�m,hGrxaUq8iÄcih*m,o	i`r�7xophm K cGD<W&h#h,cianm iÄhGr�9xk�c aSmGrtmGjlopau4 6LK cG7trxskW&c¶ozi
	 ¢ j�q!rxs�q#o-D K opq,c a�mGo w�c¦rtq K jk9 K rxq�g�oxq,q,jlw&s�c8d�j m Kr�D<WUmõo�i�	 ¢�� � � o I0c�� m,o�r)7popjh;_DioxaSm,h,jlwIWUmGjlopa&q|iÄh,opkLh#ciq#opa rxaID c�g&h#o5;IW2D mGjlopaSD K rxa&a&c s�q<4 6LK c
jSj�aUcik�rtmGjhDiq}iÄoph.cir�D K &y¹w&j�aVDic aSm,cih@rxh,cAs�jlq#m,c<;)j�a 6 rxw&s�cGYI4 « 4 r6c<Dir�W&q#c¦o�iDm K cAs rth:9pc¶k opk cianm�W&kr�D�Dic gUm�rxa2Dicõozi%m K cEr6jh9+r6j mGc.q,g�c<D�mGh#opk�c�mGc h<mSopa&s�J opa&cRr6jk9vr6jlm,c.k�opk cianm:W&k q,c�m,m,j�aI9Aj�q�a&c c<;&c�;³mGo
D o�7xcih.rts�s m K cEjYjla&cik�rtm,jkDiqKs�jlq#m,c<;�jla 6 rxw&s�cRYI4 « 4*_ K r�;&h,oxa)rxh,kïk opk�c anm�W&kïq,c�m,m,j�aI9�ozi � { � } � YI¶c ���zD³jlq]D K opq#cia iÄophAm K c�cianmGjlh,c�c2fUg�cih#j�k cianm)4 6LK c
Dioxh,h,c q,g�opaI;&jlaI9S7trxshW&ciq�ozi�	 ¢ rxaI; � rth,cslj�q#m,c<;�jla 6 rxw&slc	YI4 « 4
$ ��$ 1 %$�.#-' #43$�.D1'�� - FG9�975�!$#H�"!$/(9J' �"!$< = 5J%G')� # �"!$/(9J' D1F %G':� �./0'
6LK c�g K rxq#c�q,g rzDic¥Dio�7xcihGrz9pc j�q@opwUm�rtj�a&c�;SiÄh,opk rª;Uc m�rtj�s�c�;¤QPopanm,c�|�rxh,slo�q,jlknW&s�rtmGjlopa�d K jkD K jlaRy
D skWI;&c qDh#c�rxslj�q°mGjkD�q#g�c�D m,h,opk c m,cihCk�oa;&cislqCrxqCd
cislsYrxqCmGrxh:9xc m�rxaI;];Uc mGc�D m,oph�9pc opk c mGhCJv4 6LK c�D o�7pcih,r�9pcjlaPm K c)^�� � � ��@rtaI;�^�	 � ��@g&s�rxa&ciq@j�q@q K o�d�aÓj�a ��jk9I4 l m%rxaI;�m K cnD o�7xcih,r�9pc j�a�m K c�^�	 ¢ � ��!rxaI;^ 4 . ����.gUs rxa&c q�j�q.q K oÎd�aPj�a���jh9I4H5m2Diopsloph}Dioa;&c�;>iÄoph.cir�D K &y¹w&j�a 4

6LK c.rtaI9vW&s�rxh�D o�7pcih,r�9pc�oziKG �H rxa2; G � J j�qDq K o�d�a jla���jh9I4¢�8rxaI; �Djk9I4Ã~24 6 d6o¶q#c m,m,j�aI9xq�o�i&mGrxh:9xc mq#g&j�a�oph#j�c aSmGrtmGjlopa³d�jls�s�w�c8c k�gUs�o�Jpc�;)m,oniÄoph,kïm�rth:9pc�m =I=R_brtm�c�r�D K q,c�m,m,j�aI9�d�j m K � G � J � � ± � ��~v± � m
� ��± � rtaI;W}vHz± � m�h#ciq#g�c�D mGj�7pc shJv4 6LK c�|6opsls�j�aUq0rxaI9pslc�D o�7pcih,r�9pc�jlq0q K o�d�a�jla ��jh9I4 � ±24@�±oxhAc�7pc h8J
&y¹w&j�a�jla�m K j�q�c2fUg�cih#j�k cianm)m*m K c
i�W&sls�} � h,rxaI9pc³o�i.m K c�|6oxs�s�jla&q¦rxaI9pslc³j�q%Dio�7pc h,c�;u4 6LK cV=Yjh7pc h,qrxa29ps�cBD o�7pcih,r�9pcAj�q.q K o�d�a�j�a"��jh9I4 � � 4

��l



��jh9vW&h#c l q 6LK c�r)7trxj�s�rxw&slc�g K rxq#c�q#g r�Dic�j�a�m K c�^ � � ���� rxa2;�^ 	 � �� g&s rxaUciq d�jlm K cir�D K &yÉwUj�aq K o�d�a�j�a�;Ujh��cih,c anmRD ops�oxh,q<4

� H



PHRS=2.4 GeV/cPHRS=2.4 GeV/cPHRS=2.4 GeV/cPHRS=2.4 GeV/c

��jk9vWUh,cFH5q 6LK cAqGrtk�c0rxq�jla �Djk9I4 l m&g K rtq,cAq,g r�D cGDio�7pc hGr�9pcAj�aÈ^ 	 ¢ � ���mC^ 4 . �����rxaI;�^ � { � ��4

� �



6 rxw&slc � q ® oxk�jla rxs�jSj�aUcik�rtmGjhDiq0o�i�cir�D K &y¹w&j�aÆ^*D cianmGh,rxs�7xrtskW&c��	iÄoph0w�c�rxk c a&cih89�Jþo�i � � l � ±I¶c �]4 U8a&c]r6jk9vr6jlm,c¶q,c m#mGjlaI9�d�jls�s�Dio�7xcih¶rxsls/m K c%jSj�a&c k³rtm,jkD q!slj�q°mGc<; 4LN ¢ rxaI; � � rth,c0m K c¦cis�c�D m,h,oparxh#kïk�opk cianm:W&kùrxaI;)rxaI9xs�c�4 � 7 j�a2;&jkDirtmGc q
m K cB;&j�h#c<D�mGj�oxa�o�i 	� 4 6LK c K rz;&h,opa)rth,kùrxaI9pslcõjlq �UfRc<;rtm �)l � 4
N ¢ � � �  � � � � � 7 � { � { 	 ¢I¶c � ;&c�9I4 I¶c � I0c�� � ;Uc<9I4 I0c����zD I¶c �

� { � �)l � ± �±54p� � o « ±24�± ±54 �« o « 4�±+o�± � 4 « � ± Y24�Y+± ±24�Y l }54ZY+± }54 }�±
� 4©}zY l « ±24�± ±54©}p}�o }54pHx~ « }54p±�± « Ha4©}p} ±24 o � }54ZY+± � 4 ~p~
� 4 l � } « ±24�± ±54 « � o }54povozY }54 ot~n} ~54 ~ « ±24 o�o }54ZY+± � 4��v±
� 4 ~n}�o « ±24�± ±54�Y+±vo }54 «1« � « 4p±x~+o � }a4 op} ±24 ot~ }54ZY+± � 4 l }

�Djk9vW&h#c	�2q 6LK c¦rxaI9�W&s rxh�Dio�7pc hGr�9pcAo�i
G �H j�q.q K o�d�a>iÄoph.cir�D K &y¹w&j�aum57Rjlc d
c<;�rxs�opa29 	� 4

� ~



��jh9vW&h#cõ~2q 6LK c¶rxa29vW&s rth D o�7xcih,r�9pc8o�i9G � J j�q
q K o�d�a
iÄoph
c�r�D K &y¹w&j�a ma7Yj�c�d6c�;�rxs�opa29¦w�c�rxkV4�r6s�r�Dtjq
G � J � ± � 4�h,c<; q G � J � ~�± � m&w&shW&c�q G � J � � �v± � m&gIW&h#g&s�czq-G � J � }vH�± � 4

��jh9vW&h#c � ±2q 6LK c�|6ops�slj�a&q0rxa29vW&s rthFD o�7pcih,r�9pc�ozi G ���3� �*� z � � G �H : G � J jlq¦q K o�d�a iÄoph0c�r�D K &y¹w&j�a 4
r6s�r�Dtjq.G � J � ± � 4�h,c�;uq.G � J � ~v± � m1w&skWUc�q G � J � � �v± � m1gIW&h,gUs�c�q�G � J � }vH�± � 4 � oph8c�7xcihCJ�&yÉw&jla�j�am K j�q.c2fUg�cih#j�k cianm)m&m K c	i�W&s�s/} � hGrxaI9xc¶o�iDm K c¦|6ops�slj�a&q�rxaI9pslc¶j�qLDio�7xcih,c�;u4

}�±



��jh9vW&h#c � � q 6LK cS=Rjh7xcih,q�rxaI9�W&s rxh]Dio�7pc hGr�9pcPo�i GKJ ������� � � G �H M G � J jlq�q K o�d�a iÄoxh cir�D K &y¹w&j�a 4
r6s�r�Dtjq G � J � ± � 4�h,c�;uq G � J � ~v± � m w&skW&czq G � J � � �v± � m g2W&h,g&slc�q G � J � }vHz± � 4
$ ��� �&%$','�� 3 ')� 5 � ':!(+4�"9 F �$#-')�4%.�	�69J'
6LK c*mGrxh:9xc m�q,jlaI9pslc�q,gUj�aArxq8JYk k�c�mGhCJ5� H }6~ ^FGOH+� GKJS��Dirxa0w�c�oxwUm�rxjla&c<;	;Uj�h,c�D m,shJEiÄh#opk¾m K c�shW&k�jla&opq#jlm�Jnya&oxh,k�rxs�jh�ic<;�JRjlcish;uq

� H }6~ ^FGOHv� GIJS� � �

4 ~ 
 � ^�GIH+� GIJS� M � ^FGOH+� GKJ : � �
� ^FGOH+� GKJS� : � ^�GIH+� GIJ : � � ^ � Hp�

6LK c h#cis�rtmGj�7pc�shW&k j�a&opq#jlm�J)d�j�slsDw�c�k opa&j mGoph#c<;¿w+JS7trxh#j�ovWUq8q,g�c<D�mGh,oxk�c�mGcih¶q#j�aI9xs�ciq@hGrtm,ciq0rxa2;Óm K c
;&o�d�a&q°mGh#c�rxkïskWUk�jla&opq,j m�J�k opa&j mGoph#q<4�?Éa�r�;2;&jlm,j�opaumziÄh,c<¦eW&c anm6m�rth:9pc�m
q#g&j�aYy � jlg&q<mSopaID c�c�7pc h8J � oÎy « ±k j�aeWUm,ciq<m&rxh,c0c�fRg�c<D�mGc<;�mGo¥i�W&h°m K c h!h#c<;IW2Dic0m K cGW&aID cih°m�rxjlaSm,j�c q!jla�m K c0skWUk�jla&opq,j m�J hGrtm,j�oI4
$ ��� �&%$',':9J':DI+-� FG! �.� ����� 5J/ � 5	+4'
6LK cEr6jk9vr6jlm,c.q,g�c<D m,h,opk c m,cihKd�j�s�s w�c!s�oaD�rtm,c<;�rtm « ± � rxa2;�rtm6r%;&h#jhi mT;&jlq#m�rtaIDic!o�i � 4po�±0k>mSjla&q#m,c�r�;o�i�m K c � 4 � k{;&h,j�i m.j�a�NP±n}�± �« 4 6LK cFr6jh9+r6jlm,cE;&c�mGc�D mGoxh!g&r�DtjÃr�9pc¶d�j�sls%w�c¶jk;&c aSm,jkDirxs�m,o�d K rtm.d�j�slsw�c�W&q,c�; jla�m K c � z � c�fRg�cih,jlk�c anmP^�NP±n}�± � « ��4 6LK h,c c)q,c m,q�o�i@d�jlh,c
D K rxk�w�cih,q d�jls�sKw�c�W&q#c<;�mGog&h#o�7Rjh;&c�m,hGr�DtjSj�a29�jla2iÄoph#k³rtm,j�opa�iÄopsls�o�d6c�;�w+J�r�g&h#c�yÉq K o�d6c h<m�q:D j�anmGjls�s�rtmGoph@rxaI;Óq K o�d6c h¦rtq,q,c k�w&s�Jm,o�gUh,o�7Yjk;&c�m,h,jk9�9pcih¶rtaI;Èg&rxh#m,jkDislcn?A@ iÄoph8m K c c s�c�D mGh#opa&q�4 6LK c�r
jk9+r6j mGcn;Uj�g�ops�c¦k³r�9xa&c m¶d�jls�s�w�cq#c m6rtm�m K c|i�W&slsID<W&h#h,c aSm
d�jlm K 4 	� 4 � � � } 6 4U| K rxh:9pc�;�g&rxh#m,jkDislciq�oph#jk9pjla rtmGc�;niÄh,opk m K c�m�rxh89pc m�d�j m Kk opk cianm�W&k>s�c q,q.m K rta>±54©} I¶c ���¢D0d�jls�s�a&oxm!h,cir�D K m K cG;&c m,c<D�mGoph#q<m�rxq�q K o�d�aPj�a"��jk924 � }54

6LK c�r6jh9+r6j mGcªD ops�s�rxw�ophGrtm,j�opa K rxq�rts�h,cir�;2JÈwIW&jlslm�m K h,c c�q,c�mGq o�i�d�j�h#c�D K rxk�w�cih#q<m�c�rzD K d�j m K
� y � ¢ m.�@y	� ¢ rxaI;��@y	� ¢ g&s�rxa&c q<4 6LK c�q#cia&q#c�d�jlh,c�q#cig rxh,rtmGjlopaWj�q }a4p±_D k>mPDioxh,h,c q,g�opaI;&jlaI9�mGoÓr
;&h#jhi m|D cis�s�q#jk�icAo�i � 4p±�Dik rxa2;¿r�k�rÃfRj�k]W&k{;&h#jhi m�mGjlk�c¶ozi � ±v±�a&q<4._ IGN�_ ®R6�
6« QPopanm,c |�rxh#s�o

} �



Green: + 0.2 GeV
Red: - 0.22 GeV

��jh9vW&h#c � }5qõ| K rxh89pc<;Óg rth#mGjhDislc¦mGh,r >#c<D�mGoph#j�c qõm K h#ovWI9 K m K c-r6jh9+r6jlm,c¦k�r�9paUc m)4AzCopq,j mGjh7xc�g rxh°mGjhDis�c qd�j m K k opk�c anm�W&k�s�ciq#q8m K rta�}z±v±VQPc ���zD rxaI;Óa&c<9prtmGj�7pc g rxh°mGjhDis�c qõd�jlm K k�opk cianm:W&k�slciq,q8m K rxa}p}z± QPc ���zD¿d�j�sls@aUoxm)h,cir�D K m K c ;&c�mGc�D mGoxh,q<4 6LK cÓs�oaD�rÃmGj�oxaÆo�i0d�j�h#c_D K rxk�w�c h,q<m!g&h#c�yÉq K o�d6c h<mm,h,jk9�9pcih�q8DijlaSm,j�sls rtm,oph6g&s�rxa&c q�rxaI;�q K o�d
cih!s�c�rz;V9xs rxq#q�rxh,h,r�JYq!rxh#c¦rts�q,o�jlaI;&jkDirtmGc�;u4
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��jh9vW&h#c �« q�r6jh9+r6j mGc�rzD<Dic gUm�rtaIDic�rxq*rEi�W&aID m,j�opa�o�i�g rxh#m,jkD s�cKk�opk cianm:W&k?^Äs�c�i m2�DrtaI;�rxq�rEi�W&a2D mGjlopao�iDj�anm,cihGrzD mGjlopa�g�opj�anm¦^`h#jk9 K m���4

}p}



q#j�knW&s�rtmGjlopa � « H  uK rtq�q K o�d�a�m K rtm6d�j m K r¦m�JYg&jhD�rxs�D K rxk�w�cih�h#ciq#opskWUm,j�opa�o�i�}�±v± �%k>mSm K cõk�opk ciaYym:W&k h,c q,opshWUmGjlopaâ^ @ �  � ��j�q M}���4 6LK cPrxaI9�W&s rxh�h,ciq#opskWRmGj�oxa<jlq « 4�±þk hGr�;Wjla�c�r�D K ;&j�h#c<D m,j�opa m
Dir�W&q,jlaI9�r-iÄc�d QPc��sW&a2Dicih°m�rxjlanm�JPjla 4 . h,c<D opa&q°mGh:W2D mGjlopau4 6LK cF7xcih°mGc�fPh#ciq,oxskWUm,j�opaÈ^ðrÃm « ± � �6d�j�slsw�c³w�c m#mGcihAm K rta�}54�±>DikMrxslopaI9)m K c�w�c�rtk>4S=Rj�a2Dic�m K j�qAc�fRg�cih#j�k cianmn;&oYciq�a&oxm¦q,cic�jÈm,o�h,c q,ops�7pcrxa+JÈq#m,h:WID�m�W&h#c�jla�m K cª� a rxs6q#m�rÃmGciq�mKrxaI;�m K c�=5?A@B?C=�c�7xcianmGq�d�j�sls
w�c
9ph#ovW&g�c<;Wjla�hGrtm K cih�s rxh89pc
&y¹w&j�a&q�mRm K c8k opk�c anm�W&kùrxaI;)rtaI9vW&s�rxh
h#ciq#opskWUm,j�opaUq�;&c q,jk9xa&c<;�iÄoph�NT±p}ÎyA± � « d�j�sls�w�c¶r�;Uc<¦eW rtm,cBiÄophm K j�q.c2fUg�cih#j�k cianm)4

6LK c0cislc<D�mGh,oxa�g&rxh#m,jkDislc8jk;UcianmGj��/D�rtm,j�opaþ^`z�?A@0�
d�j�s�s�w�c¶gUh,o�7Yjk;&c�;Pw+J)r q,c�m!o�i�gUh,c�y¹q K o�d
cih@rxaI;q K o�d6c h�;&c�mGc�D mGoxh,q<4 6LK c�g&h,c2yÉq K o�d6c hDw&slo5DtjSqCrxh#c�k³r�;Uc�o�i 6 ��yCo6s�cir�;G9ps rtq,q<m � ± � � ± � « HLD k O cir�D K m
D o�7xcih#j�aI9 rta)r�D m,jh7pcõrxh,cir�o�iD} � ± � H¢YnDik �)mRd�j m K � ±]Dik�^ « h�4 s�4©��rts�opaI9Am K c@g rxh°mGjkD s�c(1 q ;&j�h#c<D m,j�opa 4
6LK c@mGoxmGrxs/rxwUq,oph#gUmGjlopa�q K oÎd
cih�w&slo5DtjSq.rth,c8k�r�;&c@o�i 6 �Cy°}�slc�r�;ª9ps rxq#q<m2� � o � � � o � « YnD k O cir�D K m
D o�7xcih#j�aI9¦rxa r�D m,jh7xc@rth,c�r0o�i/}p} � � �+oBD k � mnd�j m KL« YFDik ^ �« h<4 s 4 ��rxs�oxaI98m K c�g rth#mGjhDislc 1 q�;&j�h#c<D m,j�opa 4
6LK c m,oxm�rxs�;&cigUm K o�i
s�cir�;¤9ps rtq,q¶j�q¶c a&ovWI9 K m,oVD opanm�rxjlaÓcis�c�D m,h,opaþq K o�d
cih#qAd�j m K cia&c h:9pjlciqFW&g�mGo
� ± I¶c �nm±d�jlm K rxaPcia&c h:9�J�h#ciq,oxskWUm,j�opa�o�iP� � ±�� �� � 4._bm�JRgUjkD�rtsDg&jlopa�h,c >#c�D m,j�opaVi`r�D m,oph@ozi � ±v±2q �jlq¦c2fUg�c<D�mGc�;²iÄh#opk o�� j�a&c�D<WUm,q�m K rÃmnDioxk�w&j�aUciq�gUh,c�y¹q K o�d
cih�rxa2;Wq K o�d
cih j�a5iÄoph,k�rtmGjlopau4�r�rtq,c<;opaVM@rxs�s�| =IUG=�q,g�c<D m,h,opk c m,cih|; rtmGr�mGr�jxc a�rÃm!r q#j�k j�s rth jSj�aUcik�rtmGjhDiq<mYm K c0c2fUg�c<D�mGc�;�d6oxh,q#m Dirxq,cq#j�aI9pslciq � � �� � hGrtm,j�o j�aSr6jk9+r
jlmGc¶d�jls�s�w�c¦a&o³k oph#cAm K rxa � ±�±2q � iÄoph�m K jlq@c2fUg�cih#j�k cianm)4E=RjlaIDicAd6crxh#c³opaUshJÈj�anmGc h,ciq°mGc�;Wj�a D opj�aID jk;&c aIDic³c�7pc anmGq�j�a�m K j�q¦c�fRg�cih,jlk�c anm)m�r_D<WRm o�i|Dioxj�aID jk;&c aIDic 6 U��rxa2;)rnD<WUm�o�i�mÉd
otyÉg&rxh#m,jkDislcE7pc h#m,c�f�D opa&q,jlq#m,ciaID�J�d�j�sls%h,c�;IWID c8m K c¶h,rxaI;&opk � � DioxaSmGrxk j�a rtm,j�opa mGor a&c�9ps�jh9pj�w&slc@slc�7xcis
^`q#cic 6 rtw&s�c%op� 4

6LK c¥r
jk9+r6j mGcAr�D�DicigRm�rxaID c rxqõr�i�W&aID�mGjlopa�o�i�g&rxh#m,jkDislc0k�opk cianm:W&k rxaI;¿jlanmGcih,r�D m,j�opaPg�oxj�anmõjlqq K o�d�aÈjla��Djk9I4 �« 4�_@a�r)7pc hGr�9xc�q#ops�jh;�rxaI9pslc o�i l Y)k�q#h¶j�q¶c�fRg�c<D�mGc<; mCd�j m K m K c¥7xcih#m,jkDirxs�rxaI9pslc
� � � ��� }¢Y+± k hGrz;þ^ � �« � H � ��rxaI;)m K c K oxh,jk� opanm�rxs/rxaI9pslc � G � ��� l H�k hGr�;þ^ � « � � � � 4
[�	h��	� ���*������^¥`�1I�������+��^ ��1/�
��� ��� �����P¡��¥� ���¥�«��^]')����� �*^¥12�z, ���¢����^e�	1/���¤����1/���_��^5�v� ���

'����¢�������*� �
6LK c@w r�Dtje9ph#ovW&aI;�h,rtmGc q�j�a m K cEr6jk9+r
jlmGc|;&c�mGc�D mGoxh,q.rxh#cEDirxskD�W&s rtm,c<;�W&q,jlaI9�m K c	QPopanm,c0|�rxh,slo�q#j�k y
W&s�rtmGjlopa]D o5;Uc,IF@B? ® O � « �  4
� ophDg rxh°mGjkD s�c qDd�jlm K k�oxk�c aSm:W&k rxw�o�7xc!}�±v±GQPc����zDzmpm K c6j�anmGc�9phGrtm,c<;c s�c<D�mGh#opa�hGrÃmGcõjlq6slciq,qKm K rta l o%jaMR�zm � � h,rtmGc@j�q « �v±%jaM ��m ��¤ hGrtm,cõj�q}o�±v±Fj5M �¶rxaI;�m K c8g�opq#jlmGh#opah,rtmGcAj�q@}�±�j5M ��4 6LK c¦k³r >#oph,j m�J�o�i�m K c]D K rxh:9pc�;¿g rxh°mGjhDis�c¶w&r�Dtje9ph,ovWUaI; Diopk ciq|iÄh,oxk?s�o�d�c a&cih89�Jg&h#oxmGoxa&qAd�j m K � � }z±v±SQ�c ���¢D�^���� � } � QPc��0�0rtm�r�h,rtmGc o�i!}54�±>QSMR�zm�Diopk g rxh,rxw&slc�mGoPm K cq#jlm�W&rtmGjlopaÓo�iLNP±n}Îy�± �« 4 6LK c³k�r >#oph#jlm�J�o�i6m K ciq#c�g&h,otmGopa&q0d�j�sls*w�c�q°mGopg&g�c<;Èw+Jþm K c g&h,c2yÉq K oÎd
cih
;&c�mGc�D mGoxh�rxaI;Æa&c�7xcih�h#c�r�D K m K cPm,h,jh9v9pcih�q8Dij�anm,j�s�s�rtmGoxh,q<4 6LK c_r6jh9+r6j mGc)q,jlaI9ps�c2y{rxh#k mGh#jk9v9xcih d�j�slsw�c¥iÄoph,k c<; iÄh,oxk r�slov9pjhD�rxsD_ ® @ùo�i.r�q8Dij�anm,j�s�s�rtmGoxh K jlmArtaI;�rtaÈc a&cih89�J¤;&cig�opq#jlmGjlopaÓo�i.rÃm¦slc�rxq°m}�±�±
QPc�� j�a�m K c�g&h,c2yÉq K oÎd
cihõophõjlaPm K c�q K oÎd
cihE;&c m,c<D m,oph,q�4GU8a&shJ�r�q,k�rxs�suiÄh,r�D m,j�opaPo�i�D K rxh89pc<;g&jlopa&qõrxh,c�c2fRg�c�D mGc�;�mGo
;&c g�oxq,jlm8cia&ovW29 K cia&c h:9�J�j�a¿gUh,c�y¹q K o�d
cih0rxa2;�q K o�d
cih8mGoª9pcia&c hGrtm,c q:WID Kr�mGh#jk9v9xcih<4 6LK c¦h,r�ddr6jh9+r6jlm,c8q,jlaI9pslc�y{rth,kïmGh,jh9v9pc h�hGrtm,c¶j�q�c�fRg�c<D�mGc<;�mGo�w�cAslciq#q�m K rxa�}�±v±njaMR�z4

6LK c!s�o�d÷c a&cih89�J g rxh°mGjkD s�c.w rzDtja9xh,ovW&a2;�opa�r6jk9+r
jlmGc�d�jlh,c|D K rxk�w�c h,q6jlq�m K c!k³r >#oph�Diopa2Dicih#a�o�im K j�q.c2fUg�cih#j�k cianm)4�_@aPc2fYmGciaUq,jh7xcnQ�opanmGc¦|�rxh,slo�w r�Dtje9ph,o�W&aI;�q,j�k]W&s rtm,j�opa K rxq�w�ciciaVD�rth,h,jlc<;)ovWUm<mrxa2; K rxq�w�c ciaSD h,opq#q|D K c<Dtjtc<;¿d�jlm K hGrtm,cAjla2iÄoph#k³rtm,j�opa�iÄh,opk q,c�7xcih,rxs1mGciq°mõh8W&a&q�4�Q�oph,cG;&c�m�rxjls�q.o�im K c.q,jlknW&s rÃmGj�oxa�rxh#c�rtm,mGr�D K c�; jla _õg&g�cia2;&j fSy�?t4t_ED�Dioph8;&j�aI9¶m,o8m K c.q#j�knW&s�rtmGjlopaumÎm K c
d�j�h,cLD K rxk�w�cihh,rtmGc�d�j�sls�w�c³rtm¦m K c³slc�7xcisKo�i � ±Ãy{}�±>QSMR��g�c h]D K rxk�w�c h<m*q#j�k j�s rthõmGo�m K c�q,jlm:W rtm,j�opaþj�aþm K c � z �c2fUg�cih#j�k cianm ^*NT±p}ÎyA± � « ��4	O�c<D cianmGs�Jvmu;Uh,jhi mED K rxk�w�cih#q¶o�iKr�q,jlk�jls rxhL;Uciq,jh9pa K r)7pc g�cihCiÄoph,k c<;¿d
cisls
;IWUh,j�a29�m K cFMõrxsls1| K JYg�cih{yÉaeWIDislc�rxh!c�fRg�cih#j�k cianm!rtm!r-Diopk g rxh,rxw&s�cõw r�Dtje9ph,o�W&aI;�h,rtmGcz4

} «



r J¿mGr�jSj�aI9�m K c-r6jk9vr6jlm,c�k³rz9pa&c m¶m,o�r � 4 o�k c mGc hG;&h,j�i m	;&j�q°m�rxa2Dic�m�c2fRm,hGr)q,g rzDic j�q0r)7trxj�s�rxw&s�cw�c�iÄoph#c6m K c!k�r�9paUc m�rxa2; w�c mÉd
cic a m K c|;&c m,c<D�mGoph#q
rtaI; m K cL;&o�d�a&q°mGh#c�rxk w�c�rtk g&jlg�c�m,o	Diopa&q°mGh8WID mq K j�c sk;&jlaI9 rxaI;Pm,o�jla&q#mGrxs�s�D ops�slj�k�rtmGoxh,q<4�_bq#m,c�rxsCg&s�rtmGc0o�i�} j�a2D K m K jkDtjSa&ciq#qõopa�m K cF;&o�d�a&q°mGh,cirxkq#jk;&czm�iÄoph�c�fUrxk g&slc�m�D�rtaWh,c<;2WIDic�m K c³d�j�h#c
D K rxk�w�cih�rzD mGj�7Yjlm�Jþw+JWrSi`r�D�mGoph�ozi!m,ciau4 6LK c�c��%c�D�ym,jh7pc a&ciq#q8o�i�q#jk;&c¦q K jlcisk;Uj�aI9�j�q!j�s�shW&q#m,hGrtm,c<;�j�a�r
IFN�_ ® 6 q,jlknW&s rÃmGj�oxaPrtq8q K o�d�a�jla ��jh9I4 � YI4 � cc2fUg�c<D�m¦m K rtmAw+J�m K c m,j�k c � z � ^�NP±n}Îy�± �« �õq°m�rxh°mGq¶m�rzjYjlaI9)g&h,oa;IWID�mGjlopa ;&rtm�r�j�a�� ciw&h8W rxhCJþ}�±v± l mq K j�c sk;&jlaI9¦jlk�gUh,o�7pc k�c aSm,q6o�i�r6jk9+r
jlmGc.d�jls�s k�r�jxc!m K c8w&r�Dtje9ph,ovWUaI;�s�c�7pc s/r�D�DicigRm�rxw&slc@m,o�w�oxm K m K c
� z � c2fRg�c h,j�k cianm!rxa2;�m K j�q.c2fUg�cih#j�k cianm)4
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��jh9vW&h#c � YIq�_@a)j�s�shW&q#m,hGrtm,j�opa o�i�m K cGr6jk9+r
jlmGcR;&c m,c<D�mGoph.q K j�c sk;&jlaI9�g&s�rxau4TQPopq°m�o�i�m K c¶slo�d�yÉciaUcih:9zJw rzDtja9xh,ovW&a2;Wg rxh#m,jkD s�ciq%D�rxaWw�c�q K j�c sk;&c�; iÄh,opk K j m,mGjlaI9Pm K c³d�jlh,c
D K rtk�w�c h,q�w+J�r�}�j�aID K q°mGcirxsg&s�rtmGc q.opa�m K cG;&o�d�a&q°mGh#c�rxk q,jh;&c�4
=RjlaIDic.m K c ;Uh,jhi m�mGj�k c6d�jlaI;&o�d÷jlq � ±v±¶a&q<mnm K c!r�7xcih,r�9pc�knW&s mGj�gUs�jkD jlm�J¶d�jls�s&w�c ��� } K j mGq �tg&s rta&c

iÄoph¶cir�D K m,h,jk9�9pcih�4 6LK j�q0m�JRg�c o�i}D K rtk�w�c h¦w&r�Dtje9ph,ovWUaI;Wr�D�mGjh7Yj m�J_Dio�W&sk;þh,c q:W&s m�jlaþq#c�7xcihGrts DirxaRy
;&jh; rtm,c�mGhGrzDtjYqFiÄoph0r)q,j�a29ps�c rxh#k c�fRg�cih,jlk�c anm)mCophBiÄophArxaÆ^��v�t� ¢ E/�õm�JRg�c k�cirxq:W&h#cik cianm)mCq:W2D K rxqjla NP±n}�yA± �« 4 � oph8mÉd
oty D K rxh:9xc�g rth#mGjhDislc¥DiopjlaIDijh;&ciaID c�k�cirxq:W&h#cik cianm)mCq:W2D K rxq¶m K jlq0c�fRg�c h,jlk�c aSm<mjlaPd K jhD K m K cAmGh#jk9v9pc h@jla+7pops�7pciq@m K cAmGj�k j�a29�D opj�a2Dijk;UciaID c%iÄh,oxk mÉd
o�q#g�c�D mGh#opk c mGc h,q�m%m K c¦opaRy¹s�j�aUcm,h,jk9�9pcihKd�j�s�s�w�c¶hGrtm K cih}D s�cirxaum&c q,g�c<Dij�rxs�s�J�d K cia)m K cGMROE=ay³q,jlaI9pslciq6m,h,jk9�9pcih K rxq�r�h,c s rtm,jh7xcishJ�s�o�dh,rtmGcz4�?Éa�r�;2;&jlm,j�opaum K jh9 K h,ciq#opskWRmGj�oxa�7xcih#m,c�f³j�a2iÄoxh,k�rtmGjlopaniÄh,opkXMROE=ay oxa�r¦slopaI90m�rxh89pc m K c s�g&q
j�ah#c<;IWID j�aI9�m K c¶o�� j�aUc8mGhGrzDtjYjlaI9�rxk�wUjk9vW&j m�J j�a�r6jh9+r6jlm,c�mRciq,g�c<D j rxslshJ�d K c a�m K c¶h,c�Diopa&q°mGh8WID m,j�opa)opam K cnMROE=5y�q,jh;&c�jlq 7xcih8JSDislc�rxau4;� ophEr
jk9+r6j mGc0mGh,r�DtjSj�aI9Im±m K cnDioph#h,c�D m K jlm8oxa�m K cAm K jlh:;_D K rxk�w�cihd�jls�sUw�c D K opq,c aªD s�opq#ciq#mKmGo¶m K cRD cianmGc h
ozi%m K c!k�rÃfRj�k]W&k q K o�d6c h6j�a�slc�r�;�9ps rtq,q�w&slo5DtjSq<4�=Rj�aID c!m K c
r6jh9+r6j mGcT;&j�g�ops�cKk�r�9pa&c�m�;&oYciq*a&otm�D�r�WUq,c.knWID K w�cia2;&j�aI9¶jla�m K c�mGhGrta&q87xcih,q#c|;&j�h#c<D m,j�opa mpr8q#m,hGrxjh9 K mslj�a&cKw�c�mÉd6c cia�m K c|MROE=ay�h,c�DiopaUq#mGh8WID m,c<;-7pc h#mGc2f�rxa2;�m K cLD cianmGc h�o�i m K c.k�rÃfRj�k]W&k�q K o�d
cihKrtm*m K c

}zY



6 rxw&s�cA}aq�=Yj�aI9pslc¶rxh#k hGrÃmGciq�jla>MROE=ay�4

O@rtm,c0j�a�MEOR=5yþ^*MR���
� ^3I¶c ���¢D�� ��¤ � ¤ � � ¤}54ZY+± ��l �+H « Yn} ~ l } ±24©}

Dirxs�oph#j�k c m,cihõq#cihC7pciq¦rxq¶m K c q°m�rxh°mGjlaI9�g�oxj�anm¶o�iKmGh,r�Dtj¿h,c�DiopaUq#mGh8WID m,j�opa 4¥?Éaþm K c-;&j�q#g�c h,q,j�7pc-;&jlh,c<D2ym,j�opaum m K c�s�oaD�rÃmGj�oxaPo�i�m K c�k�rÃfRj�k]W&kLq K o�d
cih	D skW&q°mGcih K cislg&q8jlaPmGh,r�Dtj�q,cislc<D�mGj�oxau4 �/W&h°m K c h,k oph,czmm K c�h,c�DiopaUq#mGh8WID m,c<;þg rxh°mGjkD s�cAk�oxk�c aSm:W&k K rxqõm,o�w�cnD opa&q#j�q#m,cianm¶d�jlm K m K c cia&c h:9�JS;&cig�opq,j mGc�;�j�am K cGD�rxsloph,jlk�c�mGcih�4
6LK c � z � Dioxs�s rtw�oph,rtmGjlopaõjlq�g&s rxaUa&j�aI9�rta¦c2fRm,cia&q#jh7xc
opgRmGjkD q(D�rxslj�w&h,rtmGjlopaB; rtmGr�m�r�jSj�a29R;IWUh,j�a29�m K c

r6jh9+r6j mGcLDioxk�k j�q#q,j�oxa&j�aI9¶jla � c w&h:W rth8JvmU}�±v± l 4 6LK jlq
q#c m6o�i/opgRmGjkD q ;&rtm�r¶d�j�sls±rxs�q#o¦w�cRWUq,c<;�iÄophKm K cm,hGrxa&qC7pc h,q,j m�JAc�fRg�c h,jlk�c aSm<mxr¢i mGcih(D oph,h#c<D m,j�opaUqDjla�rxsljk9paUk�c aSm,q�rxaI;Aj�aF;&jh��cih#ciaID ciqCo�iI;Uh,jhi m�;&jlq#mGrxaIDicz4
@¶rtmGr6m�r�jtciaF;IW&h#j�aI9.m K c NP±n}�yA± �« c2fRg�c h,j�k cianm1d�jls�s K cis�g¶m,o!jlk�gUh,o�7pc�ovWUh(r6jk9+r
jlmGc�k³r�9xa&c m�k o5;Ucis mq8WID K m K rÃm6m K c8r�D�DicigRm�rxaID c8d�j�sls w�cõd
cisls y W&aI;&c h,q#m,oRoa;umnmGo�w�c�m,mGc h
m K rxa � o �Âs�c�7xcis�j�a�m K cED cianmGh,rxsh#c<9pjlopa�o�iõm K cSr
jk9+r6j mGc�q#g�c�D mGh#opk c mGc h<4÷_@slm K ovWI9 K m K j�q c�fRg�c h,jlk�c aSm jlq�;Uciq,jh9pa&c�;ÆmGoþk�cirxq:WUh,cmGrxh:9pc�m�q,gUj�awDioph#h,cis�rtmGc�;¾rxq8JYk k�c�mGh#j�ciq�m@d
cÓc�fRg�c�D m)m K rtm)h,cirxq,opa&rxw&s�cÓrzD<D<WUhGr�D j�ciq�Dirxaerts�q,oWw�ch#c�r�D K c�;%iÄoph(D h,opq#qDq#c<D m,j�opa¦hGrtm,j�opqK^ � « � � mxq#g&j�aRy ;&cig�cia2;&cianm�rxaI;�q#g&j�aYyÉj�a2;&cig�ciaI;Ucianm�k]W&slm,j�g&sljkDij mGjlciq^ � « ���.rxaI;�rxwUq,opshWUmGcGDih#opq,q�q#c<D m,j�opaUq�^ � o�yA������4
$ ��� �&%$' %$�.<6� FG! �.� � '#) =�� �"!$< %$�.<6� FG! 1 ?BA
6LK c%Mõrts�s1_bs�c�i m#y{rth,k K jk9 K h,c q,opshWUmGjlopa)q,g�c<D m,h,opk c m,cih�^�MROE=5yU� K rxq!w�c ciaSWUq,c<;Pj�a�k³rtaeJ)c2fRg�c h°yjlk�c aSm,q.d K jkD K h,c�¦aWUj�h,c qE9poYoa;�g&rxh#m,jkDislc¶jk;&c anmGjh�ID�rtm,j�opa&q�rtaI;¿r�D�D<W&h,rtmGcFjSa&o�d�s�c�;I9pcAo�i�m K c�rzD<Dic gRymGrxaIDic³^ � « ����4
_õw&q#opskWRmGcGDih#opq,q@q,c<D�mGjlopa&q|iÄh,opk?g�ops�rxh,jh�ic<; O M!cAmGrxh:9xc mGq K r)7pcAw�cicia�k�cirxq:W&h#c<;)mGor � o �>s�c�7pc s1j�a)c�fRg�cih,jlk�c anmEN�~�YÃyA± � ± rÃm!r q#j�k j�s rth
q#g�c�D mGh#opk c mGc h!rxaI9pslc�4

6LK jlq
c2fUg�cih#j�k cianm6d�jls�s/W&q#c8r%MEOR=5y�;Uc mGc�D m,oph6g rzDtjtrz9pcõq#j�k j�s rth�mGo0m K cRDiopa5�/9vW&h,rtmGjlopa&qKj�a�m K czCcianm�rÃy ¦eW rxh:j¦q,cirxh:D K rxaI;�j�a¦m K c|M|JRg�cih{yÉaeWID s�c�rth�c�fRg�c h,jlk�c aSm,q<4 6LK c � ¤  �Y¤ q#cig rxh,rtmGjlopa�d�j�slsRw�cr�D K j�c�7xc<;�w+J mÉd
o�j�a2;&cig�ciaI;Ucianm
d6r)JYq<q@^`j �*r¦q,c�m6ozi%mÉd
o�m K h#ciq K opsk;�rxc h,ov9pc s�| K cih#ciaIjto�7ªDiovWUaSm,cih#q��^Äj�j �Ar�h,j�a29�j�k�r�9pj�a29�| K c h,cia2jxo�7²;&c m,c<D m,ophP^�O|?°|}M8� 4*_Lm K jlh:;Wj�a2;&cig�ciaI;Ucianm³q#cig rthGrtm,j�opaWw rtq,c<;opa ;Ujh��cih,c aIDic q0j�a Dioxj�aID jk;&c aIDic�m,j�k c�yÉozi y � jh9 K mRDirxaÓq,c h87pc�rxq0r
D h,opq#qFD K c<Dtj4h4 _�mAr�k opk cianm�W&ko�i.}54ZY I¶c ���zD�m�D K rxh:9xc<;�gUj�opa&q0d�j�sls�mGh#jk9v9xcih0w�otm K rxcih#ov9pcis
| K c h,c aIjxo�7�_ � ^Äa � � 4�± � op�¶rxaI;È_¶}^Äa � � 4p±vovop�Kd K jls�c	D K rth:9pc�;S°0rxopaUq�d�jls�s�opa&shJ�mGh#jk9v9pc h._¶}54
6LK cAc�fRg�c<D m,c<;SMEOR=5y�q,jlaI9ps�c q�hGrtm,ciq!rxh,c0slj�q#m,c<;)j�a 6 rxw&slc�4±}54 6LK cAq,jlaI9pslc�y{rth,k�MEOR=5y�mGh#jk9v9pc hh,rtmGc d�j�sls�w�c³rtw�ovWRm « 4p±�jaMR�zm�;&opk j�a&rtmGc�w+J � ¤ 4 6LK h#ovWI9 K m K c g rtm K ozi.}vo�k c mGc h,q0j�a MEOR=5y mm K c³mGjlk�c2yÉo�i y � jk9 K mGiÄoph];&jh��cih#cianm¥D K rxh89pc�g rxh°mGjhDis�c q�rtm � � } � Y I0c����zD�rth,c�slj�q#m,c<;�jla 6 rxw&s�c « 4_@q,q:WUk�jlaI9)r 6 U��÷h,ciq#opskWRmGj�oxa¿o�i � � ± � �+o³a&q�m1g&h,oxm,opa&q8d�jls�sCw�c�h#c >#c�D mGc�;þd�j m K H54 } � w+J � jh9 K mm,j�k c¶rxs�oxa&c�4 6LK c � ¤  �Y¤ 6 U.��q,c g rxh,rtmGjlopa�d�j�s�s�w�cArtm@}a4p±+o � 4

[�	h!�	� \]$(^ ��^ ��� ��12�z, �ª�����¯�(^e�)^5���)� �
6LK c)slc�i m#yÉrxh,k O ?°|}Mx;&c�mGc�D mGoxh � « ~  d6rxq-;&c q,jk9xa&c<;<mGoÓopgUm,j�k�rxs�s�JÈjh;&cianm,jhi«J�} I¶c ��jÃrxopa iÄh,oxkg&jlopaÅ^`rxaI;�gUh,oxm,opa±��4 6LK cª;&c m,c<D m,ophnD opa&q,jlq#m,q�o�i!r �±h#ciopaÅ^Þ| � � $ ! �0hGr�;Uj rtm,oph¶d�jlm K r�h,c�iÄhGr�D�mGj�7pcjlaI;&c�f@E � � � }��n�TiÄoxs�s�o�d
c<;�w+J)r�g&h#o�fUjlk�j m�J�9nrxg)o�i � ±nDik?rxaI;)r knW&s mGj yÞd�j�h#c �tg rz;³g&h#opg�oxh#mGjlopa rxs

}vo



6 rxw&slc « q 6 U�� rxaI; � ~���� ^`h,c s rtm,jh7xc�mGoþs�jk9 K m°yÉq#g�c c<; ���1�]iÄoph m K c�h,c s�c�7trxanm�jSj�a&c k³rÃmGjkD q<m
rxaI;aeW&k�w�cih�o�iDq,jh9pk�r)^ðrxq#q:W&k j�aI9�r-Dioxj�aID jk;&c aIDic 6 U��Wh,ciq#opskWRmGj�oxa�o�i��vo�± g&q��
MEOR= � � } � Y+±JI¶c ���¢D
��� � � �

6 U�� ^`a&qG� � « 4 « ~ � « 4po « �+oa4 � Y �p~24pozY
� ~���� ±24�±v± ±24 � Y � 4 H�o l 4 � o
��� ±24 � H }54p±vo H54 } «

6 rxw&slc�YIq 6LK c�g�cihCiÄoph,k�rxaID c6o�i m K cLO|?°|}M²iÄophCm K c6g&h,c q,cianmPD opa2�/9vWUhGrtm,j�opa�rxaI;�m K c}Dioxa2�/9vW&h,rtmGjloparzi m,cih�m K cGW&gI9ph,r�;&c�4
O ?°|}M QPoxk�c aSm:W&k ���

	
� { M ��
 � O!c >#c<D m,j�opa|6opa2�/9vWUhGrtm,j�opa ��I¶c ���¢D  � k h  � ���

	
 rtm!~+o �ïc���DijlciaID�J

N*fRjlq#mGjlaI9 } o l � � ±v±�±
N*fRjlq#mGjlaI9 }54ZY YI4�� Y � }�±
� gI9ph,r�;&c�;uq|�� � $ � I0rxg � � o � onD k }54ZY YI4 } o54pH � � ±v±�±

D K rtk�w�c h<4 6LK c � � op}�±�g r�;&qõrxh,c¦h,cir�;¿ovWUm@w+J¿r knW&s mGj�gUs�c�fRc�;_=Urtk�g&slc�GM@oxsk;)cislc<D m,h,opaUjkDiq�m�d�j m Kr �	QSN>w&rxq,c�;â_E@0|6q<4 6LK c¤O|?°|}M K rtq�opg�c hGrtm,c<;Åq8WID<D ciq,qCi�W&s�s�J÷jla¾}�±v±�Y�rxaI;â}�±v±vo¤iÄoph³m K c
K JYg�c h°y¹aaW2Dis�cirxh¶c�fRg�cih#j�k cianmFN�~�Yty � ±+H5m/g&h#o�7Rjh;&j�a29)r)| K cih#ciaIjto�7Èrxa29vW&s rthõh,c q,opshWUmGjlopa�o�i�o�k�h,r�;^ � { M ��
 � l ���

	
��Dioph#h,c q,g�opaI;&jlaI9WmGo�rWg&j�oxaÅh,c >#c�D m,j�opaci`r�D�mGoph�9xh,c�rÃmGcih�m K rxa � ±�±v±Wrtm)~+o��c ��D j�c aID�JÈ^Äq,cic¶mGrxw&s�c	Yn��4_�m0r³k opk cianm�WUk ozi
}54�Y I0c����zDzm%m K cnO ?°|}M d�jls�s�w�c rxw&slcAm,o�q,cig&rxhGrtm,c � ¤  �Y¤ mGo
Y24p± ���

	d�j m K rAg&jlopa h,c >#c�D m,j�opa-i`r�D m,oph�o�i � }�±2mSq:W&j m�rxwUs�c}iÄoph�m K c@h#c<¦eW&j�h#cik cianm
o�i%m K j�qKc�fRg�cih,jlk�c anm)4�4�M@o�d�yc�7pcih�m�k j�aUoph}W&gI9xhGr�;&c q@ozi�m K c¦g&h#ciq#cianm	O|?°|}M~Dirxa�w�cAk³rz;&cArtm@r k o5;Uciq#m D opq#m!mGo j�k g&h,o�7xc0m K cq#cig rxh,rtmGjlopaÈm,o¤o54pH ���
	
D oph,h#ciq,g�opaI;Uj�aI9�m,o�r�g&jlopa�h#c >#c�D mGjlopa.i`r�D�mGophAo�i � ±�±v±24 6LK ciq#c�j�k g&h,o�7pc2yk cianmGq�jlaIDishWI;&c¶r�;2;&j�aI9 r q#mGrxj�aUs�ciq#q�q#mGc cisuiÄh,rxk�c¶q#g r�D cih.mGo�j�a2Dih,cirxq,c¶m K c0g&h,o�fRj�k jlm�J�9nrxg)mGo � o54po

D k>mSrxa2;³h,c g&s rzDij�a290m K c�g&h,c q,c aSm6hGr�;Uj rtm,oph*d�jlm K rG;&jh��cih#cianmTjSj�aI; o�i iÄh#ciopa�^Þ|�� � $ � a � � 4 }zYS� 4 6LK cD opq#m.oziCm K ciq#c	W&gI9ph,r�;&c8jlq�ciq°mGjlk³rtm,c<;³m,o w�c8rtm�� � oÎy°}�±zj 4�? ® � ® yAOLUGQSN²9ph,ovWUg³d�j�sls�mGr�jxc¶opa�m K cm,c<D K a&jhD�rxs1h#ciq#g�opaUq,j�wUj�s�j m�J³oziDm K cFO ?°|}MdW&gI9xhGr�;&cz4_ IGN�_ ®R6F« w&rxq,c�;SQ�opanmGcA|�rxh#s�o K rtq�w�c cia�;&c�7pc s�opg�c<;�mGo jla+7pciq°mGjh9nrtmGc@m K c8g�cihCiÄoph,k�rxaID c8o�im K c	W&gI9ph,r�;&c�;>O|?°|}M%4 6LK c0h,ciq8W&slm,q�rxh,c¶q8W&k k³rxh#jk� c<;�j�a 6 rxw&slcBY�rxaI;�rxh#c¶q K o�d�a�j�a���jh9I4 � o]iÄophm K c0g&h,c q,cianmõrxaI;)m K cGW&g29phGr�;Uc<;>O ?°|}MF4
[�	h!�	k" ���©�`����*� �©��� 1 `���^5'<')���¢���+^a� �1/' �]$(^e�¢^a����50²0(' 	G�
� � �
6LK c-M@rxs�sC_ÂzCcianm�rÃy ¦eW rxh:jPc�fRg�cih,jlk�c anm � Yv±  jlqõj�a+7xciq#m,jk9nrÃmGj�a29³m K c oxgUmGjlopa�o�i
r�g&h#ciq#q:W&h#jk�ic�;¤9nrxq| K c h,c aIjxo�7�jla
MROE=5y 4 6LK jlq6opgRmGj�oxa�Dirxs�slqTiÄoph
r¦gUh,ciq#q:W&h#jk� c<;�| ! � $�� 9prxq6rÃm�rxw�ovWUm � 4 l _�m,k�^ E �
� � ±v±n}�op��4³| K rxh89pc<;Èg&j�opaUq�rtm�}54ZY/I0c����zD�d�j�sls*g&h,oa;IWID c�oxa�r)7pc hGr�9pc � })g K oxm,otyÉc s�c<D�mGh#opa&q¶d K j�slc
D K rth:9pc�;VjÃrxoxa&q.rxh#c¶w�c s�s�o�dÅm K c8m K h#ciq K opsk; 4�_ Diopk�w&j�a rÃmGj�oxa�o�i1m K c¶g&h,c q,q:WUh,jk� c<;V9nrxq�| K cih,c aIjxo�7

} l



Protons
Pions

Kaons

New Radiator
15.5 cm gap

2.4 GeV/c

2 GeV/c
Current RICH

��jh9vW&h#c � oaq
QPoxaSm,c�|�rxh,slo�q#j�knW&s�rtmGjlopaþo�i�m K c�O|?°|}M g�cihCiÄoph,k�rxaID c�q h,c<D opa&q°mGh:W2D mGc�;��|6c h,c aIjxo�7rxa29ps�c-iÄoph�c�¦eW rxs�s�Jþg�opg2W&s rtm,c<;�g m�° rxaI; � q,rxk�gUs�ciq�4 6 opguq m K c³c�fRj�q°mGj�a29 O ?°|}M rtm�} I¶c ���zD^Äa&oph,k�rxsljk�ic�;�mGo�m K c�k c�rtq:W&h#c<; 7trxshW&ciqG� �.w�oxm,m,opkVq m K c�g&h,o >#c<D m,c<; g�c h8iÄoph#k³rxa2Dic�rtm�}54ZY I¶c ���zDrzi m,cih�m K c0hGr�;&j�rtmGoxh.rxaI;�g&h,o�fRj�k jlm�J�9nrxg�W&g29phGr�;Uc�4

d�j m K rxc h,ov9pc s6_ � rtaI;W_¶}�d�j�sls
gUh,o�7Yjk;&c)r � ¤  �Y¤ q,cig&rxhGrtm,j�opa�d�j m K g&h#opg�cih�h#c<;IW&a2; rxaID�J iÄophm K j�q@c�fRg�c h,jlk�c aSm<4¶_õs m K ovW29 K m K cn;&ciq#jk9pa ;Uc m�rtj�s�q@rxh#c�a&oxmB�&a rxs�jh�ic�;SJpc�m)m%m K c�ciq°mGjlk³rtm,c<;_D opq#m0jlqrtm ��o�±�j4
=RjlaIDic!m K c	O|?°|}Mg;&c�mGc�D mGoxh K rxq ;&cik opa&q°mGhGrÃmGc<;�9xoRoa;³g�cihCiÄoph,k�rxaID ciq�;2W&h,jlaI9¥N�~�Yty � ±+HAc2fRg�c h°yjlk�c aSm
rxa2;�jlm,q W&g29phGr�;Ucõj�qKh,cirxq,oxa rxw&s�J�q,j�k g&slc@rtaI;�j�aUc�fRg�c a&q,j�7pczmRd
cõg&h#c�iÄcihKm K cEO ?°|}Mw;&c m,c<D�mGophrxq�ovWUhP�&h,q#m
opgUm,j�opa 4 6 rxh:9pc�mKq,j�a29ps�c2yÉq,gUj�a�rxqCJRk k c mGh#j�c qPiÄh#opk g�opq,j mGj�7pcis�J�jh;&cianmGj�� c<;�D K rxh89pc jtrtopa&qjlaV=5?A@B?C=)oxh.c�f5DishW&q,j�7pcFjtrtopa)g&h,oa;IWID�mGj�oxa�gUh,o�7Yjk;&c	7trxskW&rxw&s�cõweJny¹g&h,oa;IWID�mGq!o�iDm K j�q.c2fRg�c h,j�k cianm<4

$ ��� ��� 5J/0/G')�2�"!$< F�� 57!$' ')%G':!(+ #-':9J':DI+45JF(!

_ Dioxj�aID jk;&c aIDicÓmGjlk�c¿d�jlaI;&o�d o�i¥o�±�a&q�d�jls�s8w�cþcia&ovW29 K m,o²iÄoph#k m K c D opj�aID jk;&c aIDic�m,h,jk9�9pcih�4
6 hGr >#c�D m,oph8J�D oph,h#c<D m,c<;Æm,j�k c�y¹o�i y � jh9 K m�h#ciq,oxskWUm,j�opa<j�q�c�fRg�c<D�mGc<;÷m,oÈw�c�w�c�m,mGc h m K rxaÆ}þa&q�4 6LK ch,r�d rzD<Dijh;&cianmGrxs�D opj�a2Dijk;UciaID c�hGrÃmGc0d�j�s�s1w�c�rÃm0}�±Ãy « ±�MR��4!_Ri m,cih!m K c]r6jk9+r
jlmGcGDirxs�oph#j�k c m,cih._B@0|
D�WUm�rxaI;�m K cVMEOR=5y�z�?A@ D<WUm<m�r�D�Dijk;Ucianm�rxsLD opj�a2Dijk;UciaID c�c�7pc aSm,q�rxh#c)a&oxm c�fRg�c<D m,c<;<mGoþq:W&hC7Rj�7pcrtm@rxa+J)q#jk9pa&j��/D�rtaSm!slc�7pc s 4 6 d6otyÉrxh,k 7xcih°mGc�f>D opa&q,jlq#m,ciaID�J>D�WUm@j�q�c�fRg�c<D m,c<;¿m,o�i�W&h°m K c h@c s�jlk�jla rtmGcm K c�r�D�Dijh;&cianm�rts
c�7pcianm,q w+J�rxa�c2fRm,hGr>i`rzD mGoxh¦o�i � ±2m�j�i�m K c h,c�rth,c�rtaeJÈs�c�i m)4 6LK c³m,h:W&c¿^��v�t� ¢ � ¤ �
D opj�aID jk;&c aIDicAhGrÃmGcAj�q!c�fRg�c�D m,c<;¿mGo�w�c¦rtm � 4�±Ãy � 4po-MR�As�c�7xcis�4 6LK c�rxw�o�7pcF7xrtskW&c qõrxh#c¦q8W&k k³rxh#jk� c<;jla 6 rxwUs�c%o

}vH



6 rxw&slcFo5qPN�fRg�c�D mGc�;�r�D�Dijk;Ucianm�rxs1h,rtmGc q
=Rc s�c<D�mGjlopa O!rtm,c � MR�  QPoa;&c|6opjlaIDijh;&ciaID c � j�aI;&o�dÂ^ o�± a&qG� }�±Ãy « ± U8a&s�jla&c_ ® @ z�h,c)= K o�d
cih : = K o�d
cih�^�r}r¾rxaI;>MEOR=&� }Îy « U8a&s�jla&c_ ® @ z�h,c)= K o�d
cih : = K o�d
cih�^�r}r¾rxaI;>MEOR=&� ±54©} UE� j�a&c_ ® @ � aI;&cih.m K cGDiopjlaIDijh;&ciaID c 6 U.�Wg�c�r�j } � ± � � ± � � UE� j�a&c_ ® @ ��c h#mGc2fP|6opa&q#j�q°mGcia2D�J } � ± � � ± � O UE� j�a&c

$ ��� �35 � 57!$F0#45	+ � � FG!65 +-F0� #
6LK cªM@_õzKzPN �?c2fRg�c h,j�k cianm,qnN�~p~Ãy � � o)rxaI; NP±v±Îy � � Y K r)7pc�h,c�Dicianm,shJ Diopk g&slc mGc�;�rxaÈc�fYmGc aI;&c�;h8W&au4 6LK c q,c¿c2fRg�c h,j�k cianm,q³wIW&jlslm��þskW&k j�a&oxq,jlm�J�k�oxa&jlm,oph,q¥Dirxs�slc<;�m K cPv�W&k�jlq<4©NKrzD K ;&c m,c<D�mGophjlq¶k³r�;Uc o�i � W rth#m�� d�j m K rxaÈrxj�h8sljk9 K mG9vWUjk;&cz4 6LK c�k opa&j mGoph#q¶rxh#c g&s r�D c<; ;&o�d�a&q#m,h,cirxk o�i6m K cmGrxh:9pc�m6d�j m K jla³m K cõw�cirxk>gUj�g�c8rtm�r¦q:D�rÃm,mGc h,jlaI9�rxaI9pslcõo�i�H������ � mUq#cic.��jh9I4 ��l 4 6LK c0v�W&k j�q K r)7pcg�cihCiÄoph,k c<;n7xcih8J�d6c s�sI;IWUh,j�a29GM@_8z�zPN �nmSk opa&jlm,oph,jlaI9@m K c�v�W&k j�a&opq#jlm�J0mGoArE7xcih8J K jk9 K g&h#c<D j�q,jlopao�iCm K c « ±�M �0w�cirxk K c s�jkD jlm�J � j�gUq<4

��jh9vW&h#c ��l q 6LK c%Mõrts�s%_ v�W&k j�q�jla�m K c0w�c�rxk?gUj�g�c	;&o�d�a&q#m,h,c�rtkLo�iDm K c¶m�rxh89pc m<4
� oph�m K jlq
c2fRg�c h,j�k cianm<mYm K c!mGrxh:9xc m
q,g&jla d�jls�s w�c � jlg&g�c<;³jla³r0mGjlk�c�g�cih,jlo5;�o�i �Ii mGc cia³m,oAm K j�h°m�Jk j�aeWUm,ciq<4 6 oþq#m:WI;2J�m K cPqCJRq°mGc k³rtm,jkD�c���c<D�mGq³oziõm K c�v�W&k j�q jla<m K j�q mGjlk�c�d�jlaI;&o�dGm
m K c>;&rtm�r

M!_8z�zPN ��q,skW29 « ±0d�rxq6c�fUrxk j�a&c�;u4 6LK jlq6q,shWI9]D opa&q#j�q#m,c<;�oziuiÄovW&h°mGcic a�h:WUa&q<mRc�r�D K o�i(o l k j�aeWUm,ciqjlaþslciaI9tm K 4 6LK c�; rtmGr�iÄoxhAcir�D K h:W&aþd�rxqG;&j�7Yjk;&c�;ÈjlaSm,o�iÄovW&h0c<¦eW rxs�slciaI9tm K mGj�k c�g�cih#j�oa;&q<4 6LK ch#ciq:WUslmGq�iÄh#opk�rxslspcijh9 K m�v�W&k j�q/d
cih#c
q8W&k k�c�;Am,o@h#cik o�7xc6z K JYq,jhDiq�c��%c�D m,q<4�N�r�D K q:W&k�d6rxq�;&jh7Yjk;Uc<;w+JÓm K c-7trxskWUc-iÄh#opk m K c
Mõrts�s�_ùw�cirxk D K rxh89pc³k opa&j mGoph ^*r.|LQ¿�8mGoSDirxaID cisKw�cirxk >#jlm#mGcih�4 6LK cr)7pc hGr�9xc�h,c q:W&s mõd6rxqB;&c�mGcih#k�jla&c<;>iÄoph@cir�D K � Y�k j�aeWUm,c¦q#c<¦eW&c aIDicz4 6LK c�opa&s�J>D�WUmBWUq,c<;Óh#c<¦eW&j�h#c<;r�a&opaYy��ic h,oPw�cirxk�D<WUh,h,c anm)4 6LK c�w rtq,jkD rxqCJYk�k c m,h8JÓrxq#q:W&k j�a29�rxaþ_Br
_Brbq,c<¦eW&c aIDic�iÄophArxs�s*jlq
o � � ± � � 4 6 o 9pc�m�r¿w�c�m,m,cih K rtaI;&s�c³opa�m K c³q8JYq#m,cik�rtmGjhD�cih#h,oph r¿h,rxaI;&oxkMaeW&k�w�cih]9pcia&c hGrtm,ophd6rxq}W&q#c<;�m,o�hGrtaI;&opk shJ-;&c�mGc h,k j�a&c@cijlm K cih6rxa�_Er}r6_eoxh}r6_@_BrÆg rÃm,mGc h,aªiÄoxh6c�rzD K h:W&au4 6LK c � Yq#c<¦eW&cia2Diciq�d
cih#cõh,rxaI;&opk shJn;&c m,cih,k j�aUc<; � ±v±v±¶mGjlk�c qT9xjh7Yj�aI9¦r0h,oYoxmKk�cirxa³q8¦aW&rxh,c@o�i(o � � ± � � rxq

}��
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Lumi with random target spin pattern

��jh9vW&h#c � H5q 6LK c._@q8JYk�k c m,h,jlciq*o�i±m K c|MõrxslsU_Åv�W&k jUq8W&ks;Ujh7Yjk;&c�; w+J�m K c|r�|LQ?d�j m K � Y¶k j�aeWUm,cm,j�k c@d�j�a2;&o�d�q|iÄoxhLM@_õzKzPN � q,shWI9 « ±2mIWUq,j�a29 � ±v±v±n;&j��%c h,c aSm�h,rxaI;&oxk{Dioxk�w&j�a&rtmGjlopa&q6ozi�_Er}r6_ophBr6_õ_ErE4 6LK cn7pc h8J K jh9 K hGrÃmGc o�i M@_õz�zTN �ùc�fRg�cih#j�k cianmGq0k c�rxa&q8m K rtm¶m K c-OEQS=�jlq¶h,c s rtm,c<;opaUshJ³m,o m K cAv�W&k j/q8JYq#m,cik�rtmGjhD0cih,h#oph}iÄoph � Y�k j�aeWUm,c8mGj�k cõd�jlaI;&o�d�q<4
q K o�d�a¿j�a ��jk924 � H54�4 6LK cnM!_8z�zPN � ; rtm�r K rxqõr�7xcih8J�s�rxh:9pcG; rÃm�r�h,rtmGcAq,o³rxs�s1c h,h#oph,q@q K ovWUsk;�w�cqCJRq°mGc k³rtm,jkDz4 6LK j�qKmGc q#m K rxq6q K o�d�a�m K rÃm
m K cõv�W&k j�q�q K ovW&sh;�w�c@rxw&slc!m,o¦k opa&j mGoph�m K c@shW&k j�a&opq#jlm�J
;&j��%c h,c aIDic q6w�c mÉd
cicia�mGrxh:9xc mKq,g&jlaªW&g³rxaI; m�rxh89pc mKq,gUj�aª;UoÎd�a�iÄoph�m K c|7pc h#mGjhD�rxslshJ g�ops�rxh,jh�ic<;�q#j�aI9pslcq#g&j�a O M@c0c2fUg�cih#j�k cianmGq.m,o�m K c%o � � ± � � s�c�7pcis�4
$ ��� �&%$' 3 FG9J�.� 5��1')<�� ',',+-�.� /0'1+

6LK c%Mõrts�s/_ g�oxs rxh#jk�ic�; O M@c0m�rxh89pc m � Y �! d6rxq!q:WID�Diciq#q8i�W&slshJVW&q#c<;¿jla�j mD1 q�q#m�rtaI; rxh8;SDioxa2�/9vW&h,rtmGjlopa
iÄoph�m K c6c�fRg�cih#j�k cianmGq�NK~zYtyA± � ± � YS}  rxaI;nNK~voÎyA±v± � � Y «( j�a � ~p~v�Îy � ~p~x~2m¢NK~x~Ãy � � H�� YvY  mvN�~+HÎy � ± « � Y+o  jla�}�±v± � mINT± � yA± � } � Y l0 rxaI;VN�~+HÎy � � ±"� YeH  j�aP}�±v± « 4

6LK c!q#mGrxaI; rxh8;³g�ops rth,jk� c<; O M!c!mGrxh:9pc�mPW&q,c�;�opgUm,jkDirxs�s�J�gIWUk�g�c<;�O WUw&jk;&jhW&k 7trxg�oph�mGoAg�ops rxh#jk� c
O M!c�aaW2Dis�c j�7Yj r�q#g&j�aRy¹c�f5D K rxa29pc�4 6 d
oPq#c mGq0o�i M!cis�k K ops m��nD opj�slq8g&h#o�7Yjh;&c<;þr�}vo I0r�W&q,q K oxsk;&jlaI9
� c sk;�iÄoph�rxa+J�;Uj�h,c�D m,j�opa)j�a�m K c0q:D�rÃm,mGc h,jlaI9P^ K oph#jk� opanm�rxs �
g&s rta&c�4 6 rxh:9xc m Dic s�s�q�d
cih#c%WUg�m,o�Yv±�D kslopaI9�d�jlm K ;&ciaUq,jlm�J¦o�i±rtw�ovWRm � ±õrxk�9�^ � ±õrtm,k rÃm�± � ��4�r
c�rxk D<WUh,h,c anmGq*opa¦m�rxh89pc mDhGrxa29pc<;]iÄh#opk � ±m,o � o��/_�mGoEjtcic g�m K cKw�cirxk ;&cig�ops�rxh,jh��rtm,j�opa¶c��%c�D m*q#k³rts�sSrxaI;Am K c Dic s�sSq:W&hC7Yjh7trxsnmGjlk�c�h,cirxq,oxa rxw&s�JslopaI9W^ � « d6c c<jSq�� 4 6LK c�skW&k j�a&oxq,jlm�J�d�rxq�rtw�ovWRm � ± O � aaW2Dis�c j �tq �zDik �)4 6LK c�j�aRy¹w�cirxk r)7pcih,r�9pcmGrxh:9pc�m g�ops�rxh,jh��rtm,j�opa�r�D K j�c�7pc�; d6rxq�m�JYg&jhD�rxslshJ�o�7xcih�Y+±��
4 6 d
o jSj�aI;Uq ozi8g�ops rxh#j�k c m,h8Jvm ® QSOrxa2;¤NKzPO ^�N�s�c�D mGh#opaRyÉz�rxh,rxk³rz9pa&c m,jkD2yAO�ciq,oxa rxaID c���m�d6c h,c¥W&q#c<;�mGo�k c�rtq:W&h#c�m K c�g�ops�rxh,jh��rtm,j�opa�o�im K cAmGrxh:9xc m)4 6LK c]W&a2Dicih°m�rxjlanm�J�rzD K j�c�7pc<;_iÄoxh!cir�D K k c m K o5;)d6rxqõslciq,q�m K rxaSY � h#cis�rtmGj�7pc¦rxaI;Pm K ck c m K o5;Uq�r�9ph,c c<;)d6c s�s/d�j m K jla�cih,h#oph,q�4

O�c<Dic anm�;Uc�7pc s�opgUk�c aSm�c��%oxh#m�iÄoph%m K c�rxg&gUh,o�7pc�;�g�ops rxh#jk� c<; O M!c�c�fRg�cih,jlk�c anmGq<mU^�NP±n}�yA± �« m�I z � � « H  rxa2; NP± « yA±�±�Y�m,hGrxa&qC7pc h,q,j m�JU� K rxq8rzD K j�c�7pc<;þr³aeW&k�w�c h8j�k g&h,o�7xcik cianmGq�4	QPopq°m¶q,jh9pa&j��/D�rxanmõj�q@m K cq8WID<D ciq,q!o�iCm K cG°õy�O!w K JYw&h,jh;�q#g&j�aYyÉc�f5D K rtaI9pc¶mGc�D K a&jk¦eW&c � Y+�  4T@BW&c8mGo�m K c0knWID K�K jk9 K cih|°õy O M@cq#g&j�a�c�f5D K rxaI9xc8c���DijlciaID�JvmUm K cõaUc d K JYw&h,jh;
Dic s�s�q K r)7pcõq,jk9xa&jh�/DirxanmGs�J q K oxh#mGc h6q#g&j�aRy W&g�m,j�k ciq
rxaI;jlk�g&h#o�7pc<;³g�c h8iÄoph#k³rxa2Dic�4 6LK cih#c0rxh,c¶rtw�ovWRm � ±]WUqGrxw&slc K JYw&h,jh;�Dic s�s�q
k³rtaaW5i`r�D m:W&h,c�;�weJ m K c � �Kr^�I0oph8;&opa¿|�rtmGc(1 qG�R9ph,o�W&g�rxaI;Pm K c � jls�slj rxk>rxaI; Q�rth8J�^ 6 o5;2;�_R7pc h,c�m,mD1 q�� 9ph,ovWUgu4	QPoxq#m¶o�i�m K c
}x~



D cis�slq K r)7pc�q,g&jlaRy�WUg<m,j�k ciq o�i l yA� K o�W&h,q�^Äm,oþw�cVDiopk g rxh#c<;Wd�jlm K }�± K o�W&h,q-iÄoph�r�m�JRgUjkD�rts|O!w
D cis�s �!rtaI;�g�oxs rxh#jk��rÃmGj�oxa&q.d�jlm K ovWUm8w�c�rtk�o�iPY+o�M o�±�� ^Äm,o�w�c]Diopk g rxh#c<;�d�j m K Y+±�M Y+o �{iÄoph8rm�JYg&jhD�rxs�O!w D cisls ��4�_@s�q#o_;IW&c�m,o�m K c³j�k g&h,o�7pc�;Wq,g&jlaWc�f5D K rxa29pc�c���DijlciaID�Jvm�m K c³h,c<D cianm mGc q#m,j�aI9h#ciq:WUslmGq
j�aI;UjkD�rÃmGc.m K rÃm6opaUshJ rxw�ovWUm�}�� « o�i/m K cõs rtq,cihKg�oÎd
cih6j�qKa&cic�;&c<;�m,o�r�D K jlc�7xcõm K c!k�rÃfRj�knW&kg�ops rth,jk�irtmGjlopau4 6LK c q8WID<D ciq#q¦h,rtmGc o�iTD cis�s�k³rxaeW2i`rzD m�WUh,j�a29�j�q¶rxslq,o�9ph#c�rtm,shJPj�k g&h,o�7xc<;�q,jlaIDic�d�j m Km K c�knWID K q K oph°m¶q,g&jlaRy�WUg�mGjlk�czm�m K c�h,c�¦aWUj�h,c k�c anmGq8opa¿m K cnD cis�sCs�j�iÄc�yÞmGj�k c0w�c�Diopk c�q#jk9paUjh�/DirxanmGshJh#cis rÎfUc�;u4_ a&c�d s rxq#cihõw2W&j�sh;&j�aI9�a&c�fYm8m,o�m K c]DiovW&anm,j�aI9 K ovW&q,c�d6rxqBD opa&q°mGh:W2D mGc�;Ècirxh,slj�c h!m K j�q Jpc�rthõmGoh#cig&s�r�Dic)m K cPs rxq#cih K WUm�jla<m K c K rts�s 4Æ_�a&c�dLm�rxh89pc m�s rxw�d�jlm K j mGq j�a2iÄh,rxq#m,h:WID�m�W&h#c¿rxaI; qGrziÄc�m�JjlaSm,cih#s�oaDtjWq8JYq#m,cik K rxq³w�cic a÷q,c�m�W&gÅjla m K cPaUc d s rxq#cih wIW&jlsk;&jlaI9I4÷_�a&c dLmGrxh:9pc�m³qCJYq#mGc k ^«iÄophm K c I z � c2fUg�cih#j�k cianm2� K rxq@w�c cia�q,c�m�W&g¿rxaI;¿jlq@w�cijlaI9�m,ciq#m,c<;�jlaPm K c�a&c�d mGrxh:9xc m@s rxwu4 � j m K m K cs�rxq,c h@wIWUj�sk;Uj�aI9 k�o�7xc<;¿ovWRmGq,jh;&c¦m K c K rxs�s�m±rxa¿opgUm,jkDirxs�� w�c hõqCJRq°mGc k�j�q!a&c c<;&c�;Óm,o�m,hGrxa&q#g�oxh#mõm K cs�rxq,c h s�jk9 K m�jlanmGo�m K c K rts�s 4�N�jh9 K m
H�otk�y¹s�opa29¿opgUm,jkD�rts�� w�cih,q�rxaI;�mÉd
o oÎyÞmGoty � Diopk�wUj�a&c h,q d6c h,cr�D�¦eW&j�h#c<;<rxaI;�m,ciq#m,c<;u4 6LK c�m�JRgUjkD�rts�s�jh9 K m�j�anm,cia&q#jlm�J ;Uh,opgWm K h,ovWI9 K m K c�opgRmGjkDirxs �&w�c h q8JYq#m,cikjlq�rxw�ovWUm � o �
4�_@j�h%DioYops�jlaI9�rxaI;�rPm,cik g�c hGrtm:W&h,c�j�anmGc h,s�oaDtj�q8JYq°mGcik rxh,c�W&q,c�;�mGo¿g&h#oxmGc�D m�m K c
� w�cih#q iÄh#opk?o�7pc h°y K c�rtm,j�aI924}N�jk9 K mõ|6o K c h,c aSm « ±�d�rÃm,mGqR;&j�oa;&c¶s�rxq,c h �Y_8z�yÉqCJYq#mGc kLd6c h,c]WUq,c<;>iÄophg&h#c�7Yj�o�W&q�c2fUg�cih#j�k cianmGq.^Äm K h,cic iÄoph�slopaI9pj m�WI;&jla rxspg�ops�rxh,jh��rtm,j�opaum�m K h,c c iÄophCmGhGrta&q87xcih,q#c.g�oxs rxh#jk��rÃmGj�oxarxa2; mÉd
o�q,g rth,ciqG��4 � ovW&h o�i8m K c>W&q#c<;â|6o K cih,c anm�s rxq#cih#q K r)7xc¿h,c�Dicianm,shJ<h,c g&s r�D c<;<m K c>;&j�oa;&ciq�4
6 d
o�r�;I;&j mGjlopa rxs�|6o K c h,c aSm l ±Ad�rtm#mGqL;&jlo5;Ucõs rtq,cih}@ � U@y �Y_8z�d6c h,c¶gIWUh:D K rxq#c<;�h,c�Dicianm,shJv4 6LK c h,cq K ovW&sh;�w�cõc a&ovWI9 K s rxq#cih#q6rxa2;³opgUm,jkDirxs/Diopk g�opa&cianm,q iÄoph�m K cõa&c2fRm�rGiÄc�d¾g&s rta&a&c<;�g�oxs rxh#jk�ic�; O M@cc2fUg�cih#j�k cianmGq�4�j�aID skWI;&jlaI9�m K j�q�g&h#opg�oxq,c<;�k c�rxq8W&h,c k�c aSm<4

6LK jlq8c�fRg�cih,jlk�c anm¶h,c�¦aWUj�h,c qEiÄh,c�¦eW&cianm0g�ops rxh#jk�irtmGjlopa�;&j�h#c<D m,j�opa�h,c�7xcih#qGrxs�m,o�k�jla&j�k jk� c8m�rxh89pc m°yq#g&j�aRy Dioph#h,c s rtm,c<;�qCJRq°mGc k³rtm,jkD	W&a2Dicih°m�rxjlanmGj�c q<4 =Ym:WI;&j�c q K r)7pc0w�cicia)g�cihCiÄoph,k c<;�opa�m K j�q�jlq,q8W&c�4 6LK cmGrxh:9pc�m�q#g&j�aÈd�j�s�s�w�c � jlg&g�c<; W&q#j�aI9_O �â_ �*z�mGc�D K a&jh¦aWUc�rxaI;�m K c�s�rxq,c h¦g�ops rth,jk�irtmGjlopa � j�gþd�j�slsw�c r�D<D opk�gUs�j�q K c<;�d�j m K h,oxmGrtmGjlaI9�¦eW rxh#m,cih{y¹d6r�7xc³g&s�rtmGc q<4 � q#j�aI9)_ ��z O �¾q,gUj�aRy � j�g�mGc�D K a&jh¦aWUc�mg�ops rth,jk�irtmGjlopa�;&jlh,c<D�mGjlopa�h#c�7pc h,q,rxs�d6rxq8r�D K j�c�7xc<;Ój�a�r m,j�k c¦q8D�rxslc�o�i�r�iÄc dbq,c�Diopa2;&q<4¶_ h,oxmGrtmGjlopaq°m�r�9pc�d6rxq0r�D�¦eW&j�h#c<;þrxaI;�d6rxq¶mGciq°mGc�;þm,o�w�c�rxwUs�c�mGo�h#oxm�rÃmGc�m K c-¦aW&rxh#m,cih°yÞd�r)7xc gUs rtm,c�rxs�q#o�j�aÓrm,j�k c�q8D�rxslc�o�i!r>iÄc�d>q#c<D opaI;&q�4.@BW&c mGo�_;�*z�g�ops�rxh,jh��rtm,j�opaþs�oxq,q<mDm K c�k�rÃfRj�k]W&k g�oxs rxh#jk��rÃmGj�oxad�jls�sCw�c�h#c<;IW2Dic<;¤iÄoph iÄh,c<¦eW&c anm¦q#g&j�aYy � jlgu4 6LK c c<¦eW&jls�jlw&h,jhW&k g�ops�rxh,jh��rtm,j�opa 4 � 7 jlq8h,c s rtm,c<;¿mGo�m K ck�rÃfRj�knWUk>g�ops rth,jk�irtmGjlopa 4���� �
4 � 7 � �

� �*� ��
� �*� � : @ � � � � z ��� ��4���� � � ^ � �n�

d K c h,c �
� �*� �¦rxaI; � � � � z ��� �Arxh,c8m K c0q,g&jlaRy �&j�g�mGjlk�c8rxaI;)m K c¶q#g&j�aRy W&g)mGj�k cBD oph,h#ciq,g�opaI;Uj�aI9ps�Jv4 @ jlqm K c6_;�*z¿g�oxs rxh#jk��rÃmGj�oxa¶s�opq#q�iÄophCc�rzD K q,g&jlaRy � jlgu4 6LK c�iÄh#c<¦eW&cia2D�J¦o�i&m K c6g�ops rxh#jk�irtmGjlopa¶h,c�7pcih#qGrxsYd�j�slsw�cnjxc gUm¶mGo�w�c�rxh#ovW&aI; � o�y « ±³k j�aeWUm,ciq�4F?¹m8j�q8opgRmGj�k jk� c<;�mGo�jxc cigÓm K c k�rÃfRj�k]W&kLg�oxs rxh#jk��rÃmGj�oxad K jls�c�q#m,j�sls K r)7pc6mGrxh:9xc m#y¹q,g&jlaRy�D oph,h#cis�rtmGc�;AqCJYq#mGc k³rÃmGjkDTW&aID cih°m�rxjlaSm,j�c q�W&aI;Ucih�D opanmGh#ops 4 � jlm K r!q,g&jlaRy

� jlg�iÄh,c<¦eW&c aID�J�o�i � oÎy « ± k�jlaaWRmGciq�m±r q#g&j�aYy�W&g)mGjlk�c¶o�i l-K ovW&h#q<m�rxaI;Prxa�_;�*zÆslopq,q�o�i�± � « �
m±m K ck�rÃfRj�knWUk c<¦eW&jls�j�wUh,jkWUk g�oxs rxh#jk��rÃmGj�oxa¿d�j�s�s�w�c³h#c<;IW2Dic<;Ww+J o�M � ±�� h,c s rtm,jh7xc¿^Äj 4 c�4)j�a&q°mGcir�;�o�i
Yeo;M²oz±��
m&jlm.d�jls�s%w�cGYS} M YeH �XiÄoph�r � o�k�jlaaWRmGciq �&j�g)oph|Y « M Y+��� iÄoph�r « ± k�jlaaWRmGciq �&j�g±� 4

� oph¶m K jlq0k�cirxq:W&h#cik cianm)m�r)m K j�h8;Èq#c m�o�iLM!cis�k K ops m��¥D opj�slq¶j�qAa&cic�;&c<;�m,oPgUh,o�7Yjk;&c�r K oxsk;&jlaI9rxa2;�g�ops�rxh,jh��rtm,j�opa�� cish;�jla�m K c	7pc h#m,jkD�rtsu;&j�h#c<D�mGj�oxau4�?¹m�d�j�sls%w�c0r�;I;&c�;�d�j m K ovWRm.m�r�jSj�a29�rtg rxh#m.m K cc2fUjlq#m,j�aI9�q,c�mGq�o�i�Diopjls�q�4 ��jk9I4 � � q K o�d�q�m K cGD opaIDic gUm�W&rxs(;&ciq#jk9pau4
6 o�r�D<D opk k�oa; rtm,cAoxgUmGjhD�rxs�gIW&k g&jlaI9³jlaPm K c%7pc h#m,jkD�rts�;&jlh,c�D mGjlopaum m K c�o�7pcia¿d�jls�s1w�c¦m,jlmGslc<;)mGow�c0o��%q#c m iÄh,opk?m K cFDicianm,cihõq#o�m K rtm�m K cAs rtq,cih�sljk9 K m.d�j�sls1a&oxm!o�7pc h,s rtgPd�jlm K m K cG7pcih°mGjhD�rxs�k oxmGjlopa

« ±



��jh9vW&h#c � �2q 6LK cG;&c q,jk9xaPo�iCm K cG7xcih°mGjkDirxs�Dioxj�s�q iÄoph�m K c0g�ops rth,jk� c<; O M!c0mGrxh:9xc m)4

rxa2;Èq8W&g&g�oph#mAk c<D K rxaUj�q,kV4�_ïk�jlh,h,oxh@d�j�sls*w�c k ovW&anm,c<;þopaþm,opgþo�i
m K c�gIW&k g&j�a29VD K rxk�w�cih¶mGorxsls�o�d¾m K c0s�rxq,c h.s�jk9 K m6mGo�w�c0h#c � c�D mGc�;�jlaSm,o m K c0gIW&k g&jlaI9¥D K rxk�w�cihLiÄh#opk>m K c¶mGopgu4
[�	 ��	� ���P^a����'¥���E�¥� � �¥����^V,.1 ���(^+���*����^a���
6LK cnr6jk9+r
jlmGc¦k³rz9pa&c m@d�j�slsCw�c � 4po³k c mGc h,q¶r�d6r)JSiÄh,oxk m K c�m�rth:9pc�mBDic anmGcih�4%?¹m,qEiÄh,jlaI9pcF� cish; D�rxa
Dir�W&q,c¿r.� cish;c9phGrz;&j�c aSm�j�aÆm K c�m�rth:9pc�m�h,c�9pj�oxau4�_ � c sk;�D s rxk g d�jls�s�w�cSW&q,c�;¾m,oWh,c�;IWIDic¿m K c
� c sk;�9phGrz;&j�c aSm<4*_âq,c m
o�i�D oph,h#c<D�mGj�oxa�D opj�slq�d�jls�s&w�c W&q,c�;³mGoFi�W&h#m K cihKk�jla&j�k jk� c6m K c � c sk;�9phGrz;&j�c aSm<4
� h,oxkbm K c.c�fRg�cih#j�cia2Dic�o�i�h:W&aUa&j�aI90rta c�rxh#s�j�c h�g�ops rth,jk� c<; O M@c�c2fUg�cih#j�k cianmTN�~+HÎy � � ± ^�=Rk³rts�sY_õaI9pslcIG@	M8� mRd K jhD KSK r�;�r�q,jh9pa&jh�ID�rxanmLiÄh,jlaI9pcB� c sk;�iÄh,oxkLr�=RcigUm:W&kLk�r�9pa&c�m)mIW&q#j�aI9�o�i*rn� cish;VD s rxk grxa2;cDioph#h,c�D mGjlopacD opj�slq�h#c<;IWID c<;÷m K cS� c sk;c9ph,r�;&jlcianm�w+JÆrxa÷oph8;&cih�o�i0k³rz9pa&jlm:WI;&c)mGo�c s�jlk�jla rtmGcg�opq,q#j�w&slcnDioxk�g&sljkDirtmGjlopa&q<4 6LK c�r6jk9vr6jlm,c%iÄh,jlaI9pcn� c sk;þrtm¶m K c�m�rxh89pc m0h#c<9pjlopaÓj�q¶q#jk9pa&j��/D�rtaSm,shJPs�c q,qm K rxa�m K rtm¶o�i�m K c�=Rc gUm�W&k j�aPm K cn� h#q#m¶h8W&aRy¹g�c h,j�oa;�ozi�N�~+H�y � � ±54 6LK c]� c sk; 9ph,r�;&jlcianm¶rzi m,cihõm K c
D oph,h#c<D m,j�opaWjlq c�fRg�c<D m,c<;<mGo�w�c�s�ciq#q m K rxa � ±¿k I �zDikVm*d K jkD K�K rtq�rÓaUc<9psljk9pjlw&s�c c���c<D�m�oxa�m K cg�ops rth,jk�irtmGjlopa�rtaI;�r h#c�rxq#opa rxw&s�J�q#k³rxsls/c���c<D�m!opa�m K c0_ �*z<s�opq#q<4
� ���	��
��������� ��������� ����� ��
�� ��������� �!��� "#�%$'&(
�")��*��+�%� 
������,�
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o�� l6Y_eaY_W�PSTVPSeaU�� YfTaU]\c^�\_`��
	����������Ta\�Y_bSb�\cmB^ T/`g\ceOTVNBP�h]\c^<kcUXTamBdBU]^BY_h�lBNB\fTV\c^pl�\ch]Y_eaU�� Y[�
TVU]\_^��
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MONBP RaU]^ t � � ] 5 � � z�TaP�e1W UX^�O����%Q U]R�Pj(9l�PSbSTVPSd TV\ ��P eVYfTaNBP�e	RaW	Y_h]h)RaUX^Bb�P UXT�UX^ qc\chrqcP�RZ^B\_T
\c^<h4� TVeVYf^BR1q_P�eaR1P�� W	\cW�P�^ TamBW�� dBP�l�P�^<dBP�^ T	dBU]RCTVeaUX�Bm<TaU]\c^4`gm<^BbSTaU]\c^BR t`[ � AG � z��Bm9TZYfh]Ra\ TaNBP�N�\chXh]U]^<R
`geaY_kcW�P�^ TxYfTaU]\c^ `gmB^BbSTaU]\c^<R t�� �G z�� MONBP b�\jqcPSeVY_kcP \_` � ] U]^ TVN<U]R�P)(9l�P�e1U]W�P�^ T�U]R�b�hX\cRaP�Ta\ � 2 l ]`g\ce�W	\_R1T��B���BUX^BR���TaNBP�e1PS`g\ce1P_��i8P�P)(9l�P�bST�Yfh]h I � ] Yf^Bd � � ] TaP�e1W	R�TV\ ��P�Y qcPSeVY_kcPSd \cm<T�^<U]b�PSh4�_�
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R1P�bSTaU]\c^<R�b Y_^���P�P�Y_RaUXh4�4U]dBPS^�TaU�T6PSd�Y_^Bd b�\ce1eaPSbSTVPSd|`g\ce�i#UXTVN<U]^ TVN<P Pj(9l�PSeaU]W�P�^ TVY_hOY_bSb�P�l9TxY_^BbSP_�
MONBP�P)(9l�P�e1U]W�P�^ TxY_h�l<N6Y_RaP�RalBY_b�P�U]^ � ] b Y_^ ��P�d<PSTVPSeaW�U]^BPSd `ge1\cWFYoRp\c^ TVPhN Y_e1h]\ RaUXW%mBh�Y[TVU]\_^
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MONBPZ��P�Y_WFTVU]W�P�eaPy��mBPSR1T�Y_e1PZhXU]R1TaP�d UX^4M�Y_�BhXP � � )4P�e1Py��mBPSR1T�Q ��� NB\cmBe1R tdIZW d6Y*�JRxz�\_`OTa\_TxYfh
��P Y_W TaU]W�P_�J\_` i#NBU]bxN�QMI 2 NB\cm<eaR UXR8`g\ce8��P�Y_W�\_^�TVNBP�l�\ch]Y_eaU���P�d � � P/TxY_e1kcPST�� � TV\fTxY_h�\jqcP�e1NBP Yfd
TaU]W�P,\_`�W 2 NB\cmBe1R�UXR)e1Py��mBPSR1TVPSd��)MONBU]R)\jqcP�e1NBP Yfd TVU]W�PQb Y_^p��P�RaNBY_eaPSd ��P�T�i�PSP�^ Y_b�TVUrq9UrTVUXP�R#RamBbxN
Y_ROm<^Bl�\_h�Y_e1U���PSd�TxY_e1kcPST#e1mB^BR��6TVY_eakcP�T#RalBUX^ 5BU]l Y_^Bd TxY_e1kcPST#l�\ch]Y_eaU�� YfTaU]\c^	W	P�Y_RamBe1P�W�P�^ TVRS��Y_R#N6Y_R
��P�PS^ d<\c^BP UX^'TVNBP�l6YfR1T�dBm<eaU]^<k \_TVNBPSe � Yfh]h � l�\ch]Y_eaU���PSd �x� P TVY_eak_PST�Pj(<l�P�e1U]W�P�^ TVRS� RpY��1\ce
TVY_eakcP�T eaP�h]YfTVPSd	d<\ i#^	TVU]W�P�R�b�Y_^�Yfh]Ra\���P�Y_e1eVY_^<kcP�d�TV\�b�\cUX^Bb�UXdBPOi#UXTVN�TVN<P/R1bxNBP�dBm<h]P�d�Y_b�bSP�h]PSeVYfTa\ce
W	Y_U]^ TaP�^6Y_^<b�PQY_b�TVUXqJUrTVU]PSR U]^ \ce1dBP�eOTa\�RaY qcP�\ q_P�e1NBP Y_d TVUXW	Pf�

M�Y_�BhXP � n���P Y_W�TVU]W�P�e1Py��mBP�RCT �
MOUXW	P�t � \_mBexz

� $&� 7 ������#��� ��� � ��� � � ) 	 � 1��v#PS`gP�e1P�^BbSP�bSP�hXh�eamB^<R��
\_l<TVUXb�R)Y_^Bd dBP�TVP�b�TV\ce)bxNBPSb  � �M+Y_e1kcPST���qcPSeaNBP�Y_d�n RalBUX^ ea\_TVYfTVUX\c^��
l�\ch�YfeaU���YfTVUX\c^ZW�P YfRamBe1P�W�P�^ T � I
� � (" � � ��� 	�� 	 � ��	�5  �"!$#&% 1%� 7 "('�5*)

M+Yf�Bh]P � l<nG��P�TxY_UXh]R8\_`+TaNBPQ��P�Y_W�TaU]W�P,eaPy��mBPSR1T��
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� h]h>WZY.�1\ce�N6Yfead<i�Y_eaP�b�\cW�l�\_^BP�^ TVR�eaPy��mBUXeaPSd�U]^ TaNBU]R/P)(9l�PSeaUXW	PS^�T��@UX^Bb�hXmBdBU]^<k	TVN<P�TxY_e1kcPST��@R1l�PSb��
Taea\cW�PSTaP�eaR!Y_^<d�dBP�TVPSbSTV\_eaR�YfeaPGP�UrTVNBPSe�Yfh]eaP�Y_d��,RCTxY_^<d6Y_ead � Yfh]h � Py��mBUXlBW	PS^ TVR!\ce!Y_��\_m<T TV\)��PSb�\cW�P
TaNBP/RCTxY_^<d6Y_ead � Y_hXh � P ��mBU]lBW�P�^ TaR���MONBP/��U]k0��UXTaP)R1l�PSbSTaea\cW�PSTaP�eGTV\ckcP�TVNBPSe i#UrTVN�UXTaR PSh]PSbSTVe1\c^Zd<P��
TaP�bSTaU]\c^�l6Y_b  [Y_kcP U]R!RabxN<P�dBmBhXP�d%Ta\���P�b�\_W	W�U]R1RaU]\_^BP�dQU]^ �6P��Be1m6Y_e	� I�lSl � `g\_e!TaNBP2143 c)P)(9l�PSeaUXW	PS^�T��
MONBUXR�lBe1\cl�\cRVY_h!N6Y_R/^B\�Y_d<dBUXTaU]\c^6Yfh eaPy��mBUXeaPSW	PS^�T�\c^pTaNBP5��UXk(��UXTaPQdBPSTaP�bSTa\ceaR,��P"�_\c^Bd�UrTVR)P)(9l�PSb��
TVYfTVUX\c^�`g\ce TVN<P6143 c�P)(9l�P�e1U]W�P�^ T �

MONBP�qcPSe1TaU]b Yfh_TxY_e1kcPST>W	Y_kc^<PST>b�\_U]h]RS� TV\ck_PSTVN<P�e�i#UXTaN�Y#^<PSi \jq_P�^Q`g\ce lBmBW�lBU]^<kOb�P�hXh �jW�P�bxN6Yf^BU]b�Y_h
R1mBlBl�\ce1T��6h�Y_R1P�eO\cl<TaU]bSR#Y_^Bd ^BPSi�TxY_e1kcPST)b�PSh]hXROY_dBd mBl TVNBPQb�\_R1T#TV\���P�Yf��\cm9T/7 � lSl  �

MONBP	\ q_P�eaY_h]hGU]^<R1TxYfh]h�Y[TVU]\_^ TVU]W�P�^BPSP�dBPSd `g\ce�TaNBU]R�P)(9l�P�e1U]W�P�^ T�UXRQP�R1TaU]W	YfTVPSd Ta\ ��P	��PST�i8P�PS^
`g\cm<e�Ta\ RaU\( i�PSPy �R����^BR1TVY_h]h]YfTVUX\c^ \_` TVN<P � Y_h]h � l�\ch]Y_eaU���PSd ��� P	TxYfeakcP�T�b�Y_^4��P�Y_bSb�\cW�lBhXU]RaN<P�d
i#UrTVNBUX^ T�i8\ TV\ TVNBe1P�PZi8P�P  JRS� MONBP�UX^BR1TVY_h]h]YfTVUX\c^ TVUXW	P�^BPSP�dBPSd `g\ce�TaNBP8�8U]k(��UrTVP�Ral�P�b�TVe1\cW	P�TVPSe��
dBPSl�PS^BdBR)\c^�TVNBPQR1Py��mBP�^<b�P%\_`�P)(9l�P�e1U]W�P�^ TVRS�6b Y_^ ��P,T�i8\�Ta\�TVNBe1P�P,i�PSPy �R��w9UX^Bb�P#TVNBUXR8l<ea\cl�\cRaPSd t}ucwVu�y�� � z�W	P�Y_Ram<eaP�W�P�^ T8i#U]h]h6m<RaP�Pj(<Y_bSTah4��TVNBP/RVY_W�P)RaPSTamBl�Y_^<d�U]^BRCTVe1m9�
W�P�^ TxY[TVU]\_^ Y_R%UX^ TaNBP�Y_lBl<ea\jqcPSd Otl � � lSlMW t}ucwxu�y��U��z�W�P YfRamBe1P�W�P�^ TVRS�GTaNBPZbxNBY_^BkcP���\jqcPSe%TVU]W�PZUXR
hXP�RaROTaN6Y_^oI%NB\cmBe1R/Ur`�R1bxNBP�d<mBh]PSdpTV\�e1mB^pUX^ RaPy��mBPS^Bb�Pf�
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MONBP�P)(9l�P�bSTaP�d R1TVYfTVUXR1TaU]b Yfh>Y_b�bSmBeVY_bSU]PSR�\_`xN�\chXh]UX^BR#Y_^Bd wJUXqcPSeaR�W�\cW�P�^ TVR�t}YfR�dBP)T6^BP�d�UX^ O�� � � l[�
�c� z/\_` ^BP�m9TVea\_^ YfeaP�lBhX\_TaTaP�d�U]^ ��U]kB�sI � � � Otv RoO4w�V � I Y Yf^Bd N �uR � � w�w V �j�ZY ` a �4d6YfTxY�YfeaP
Y_hXRa\�R1NB\ji#^ Y_R)Y�b�\cW�l6Y_e1U]R1\c^��

�+UXkcmBe1P6I � n�MONBP/l<ea\*�1PSbSTVPSd����>Y_��d6YfTVY�\f`�TVY_eakcP�TGRaUX^Bkch]POR1lBU]^	Y_R��9W�W�PSTVe��6` a �	`g\ce���\_TVNhN�\chXh]U]^<R
Y_^<d w9UrqcP�e1R�Y_R��9W�W�PSTVe1U]PSR�UX^�{"!_tvucwxu�y��r� z>e1P Y_b�TVUX\c^�Y_e1P8bS\cW	lBY_eaP i#UXTVN � OtvLR#Oxw'V � I Y Yf^Bd@N �*R �
� � w�w V � ��Y ` a � d6YfTVY<�

N�\chXh]U]^<R�W	\cW�P�^ TaR \f` ^BP�m9TVea\_^ZU]^�{ ! tvucwxu y � � zGe1P Y_b�TVUX\c^ZYfeaP)b�\cW�l6Y_e1P�d�i#UXTVN�TVNBP)l6Y_eaY_W�PSTVPSeaU ���YfTVUX\c^�\_`�!G\ckcP�hXRVY_^<k�Y_^Bd�� mBY_^aV � W<� � Q Y U]^ �+U]kB��ISIJ�nw9UX^Bb�P !G\ckcPSh]RVYf^Bk,Y_^Bd�� m6Y_^aV � W Y b�\_^Bb�hXmBdBP�d
TaN6YfT � ��� � �G B 5 � ���Nc�� � �G �BTaNBP"� lBe1P�dBUXbSTaP�dpY�eaYfTVNBPSe/R1WZYfh]h�YfR	�JW	W�PSTaeaUXP�R#dBmBPQTV\�TVNBP�b Yf^Bb�PSh]h�Y �
TaU]\c^BR���P�T�i�PSP�^�� Y_^<d + ���JmBY_e! �R�� �
� P*N � W	\JdBP�h�b Y_hXb�mBh]YfTVUX\c^ V � 2 Y \_`UR Y&w9bxNBW�U]d<T#Yf^Bd �8Y_^Bk
Y_e1P/l<h]\_T1TVP�d	U]^��+U]k<� ISI�UX^�i#NBUXbxN�UXTGi�Y_R YfRaRam<W	PSdZTVN6Y[T�TVN<P/mB^9`vYjq_\ceaPSd Y_^Bd�TVNBP)`vYjq_\ceaPSdaN�\chXh]U]^<R
`gmB^<bSTVUX\c^BR)`g\ch]hX\ i �
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�+UXkcmBe1P IMI9n�MONBP�lBea\*�1PSbSTaP�d ���>Y_�pd6YfTxY�\_`�^BPSm<TVe1\c^ N�\chXh]UX^BROW	\_W	PS^�TaR�YfeaP�bS\cW�l6Y_eaPSdpi#UrTVNpTaNBP
l6YfeVY_W�PSTaP�eaU�� YfTaU]\c^ \_` !G\ck_P�h]RaY_^Bk�Yf^Bd�� m6Y_^�V � WB� � Q Y Y_^Bd�W�\JdBP�h!lBeaPSdBU]b�TVUX\c^BR�\f`4R Y<� w9bxN<W	UXd<T
Y_^<d��8Yf^Bk V � 2 Y �

w9UrqcP�e1R�W	\_W	PS^�TaRZ\_`�^BPSm<TVe1\c^ U]^'{ ! t}ucwxu y � � z	e1P Y_b�TVUX\c^ Y_e1P b�\cW�l6Y_e1P�d'i#UrTVN'TVN<P l6Y_eaY_W	P��
TaP�eaU�� YfTaU]\c^ \_` � ^BR1P�h]W�U]^<\ �������	� V � I Y Y_^Bd !G\ckcPSh]RVYf^Bk4Yf^Bd � m6Y_^JV � W<� � Q Y U]^ �+UXkB�xI � � �8\_TVN
l6YfeVY_W�PSTaP�eaU�� YfTaU]\c^ lBe1P�dBUXbST%eaYfTVN<P�e�h]Y_eak_P�w9UrqcPSeaR%W�\cW�P�^ TVR�\_`&` c � Ya � i#UXTaN h�YfeakcP�mB^BbSP�e1TVY_U]^ TaU]P�RS�
e1P"56PSbSTVUX^Bk TVNBP�`vY_b�T,TVN6YfTQTaNBP�P)(9U]RCTVU]^<k � Otv R#Oxw Y_^Bd<N �uR � � w�w d6YfTVY�dB\p^<\_T�b�\c^BRCTVeaY_U]^ + ���m6Y_eK w9UXq_P�eaR	`gmB^BbSTaU]\c^�i�PSh]h)P�^B\_mBkcN�� � W�P Y_R1mBeaPSW	PS^�T�\_`,^BPSm<TVe1\c^>w9UrqcP�e1R�Y_R��9W�W�PSTVe���b Y_^
bSP�e1TVY_U]^<h4�#TBh]h�UX^ \_mBe  �^B\ji#h]P�d<kcP	kcY_l�� ��^4Y RaUXW	l<h]U�TBP�d�W	Y_^B^BPSe���i8P	N6Y q_P�TaNBP�wJUXqcPSeaR1` c � Ya � 
W/F � � G � $G � �M� � � �G 3 F � � G � �G � �-� �Nc�� � �G � � T�TVNBP& �U]^BPSWZYfTaU]bSR,\_`�TaNBU]RQP)(9l�P�e1U]W�P�^ T � TVN<P	e1P�kcmBh]Y_e�`geVYfkf�
W�P�^ TxY[TVU]\_^ `gmB^Bb�TVU]\_^BRQY_eaP�i�PSh]hr�� �^B\ji#^ Yf^Bd�TVNBP�eaYfTVUX\�U]R � �\c � � �G �M� � � �G B � � � ��MON<P�eaP�`g\ceaPf� `g\ce
TaNBU]RQP)(9l�P�e1U]W�P�^ T�i8P�N6Y qcP'wJUXqcPSeaR ` c � Ya � 
 W/F � � G � $G � 3 G� F � � G � �G � � � `8TVNBPhw9UrqcP�e1R ` c � Ya � TVmBe1^BR�\cm<T
Ta\���P�^BP�k Y[TVUXq_P_��\_lBl�\_RaUXTaP�Ta\�TVNBP%R1U]kc^ \_`GTVNBP%l<ea\_Ta\c^ w9UrqcP�e1R$` / � Ya � `g\_h]h]\ji#UX^Bk	\_mBe�P)(9l�P�b�TxYfTaU]\c^
�6YfRaP�d \c^�TVN<P � Otv R#Oxw�d6YfTVY<�6Y�h�Y_e1kcP + �}��m6Yfe! aw9UrqcPSeaRO`gmB^Bb�TVU]\_^ \_lBl�\_RaUXTaP�TV\�TaN6YfT#\_` �B�}��m6Y_eK 
UXR�^BPSP�dBPSd���MON<U]R�i#UXh]h!U]^BdBUXb YfTaP�TaN6YfT�TaNBP + �}��m6Y_eK pb�Y_eae1U]PSR,YZeVY[TVNBPSe�h�Y_e1kcP%Yf^BkcmBh]Y_e�W�\cW�P�^ TVmBW
\cl<l�\cR1UXTaP TV\,TVNBP)^�mBb�hXP�\c^�Ral<U]^�� � `�\c^�TVNBP#\_TaNBP�eGN6Yf^Bd�TaNBP w9UXq_P�eaRGW�\cW�P�^ T;` c � Ya � TamBea^�\cm<T�Ta\���P
l�\cRaUrTVUrqcP_��YQRaUXkc^BU T6b Y_^ T U]^<b�\c^BR1U]RCTVP�^<b"��i#U]hXhBl�\cRaP/Y�RCTVe1\c^Bk�bxN6Y_h]hXP�^Bk_P#Ta\�TaNBP)P)(9U]RCTVU]^<kQTaNBP�\_eaPSTaU]b�Y_h
`geaY_W	P�i�\_e! �`g\ce�TaNBPLw9UXq_P�e1R8P��@PSbST �xN�hXP Y_e1h4�_� ^BP�m<Taea\c^�W�P Y_R1mBeaPSW	PS^�TaR8UX^�{"!_t}ucwVu�y�� � z�e1P Y_b�TVU]\_^	YfeaP
mBe1kcP�^ Tah4��^BPSP�dBPSd�� � b�\cW%�<U]^BPSd4Y_^BY_h4�JRaUXRQ\_`%Otl � �}lSlMW Y_^Bd TVNBUXRQP)(9l�PSeaUXW	PS^�T�i#U]hXh�lBe1\ qJUXdBP�TaNBP
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5 Y q_\ce#dBP�bS\cW	l�\cR1UXTVUX\c^�\_`nw9UXq_P�e1R#`gm<^BbSTaU]\c^BRS�

�+UXkcmBe1PmI � n!MON<P lBea\��1P�bSTaP�d ���>Y_��d6Y[TxY/\f` ^BP�m<Taea\c^&wJUXqcPSeaR�W�\cW�P�^ TVR�Y_e1P�b�\_W	l6YfeaP�d�i#UXTVN�TVNBP lBY[�
eaY_W	P�TVPSeaU���YfTVUX\c^Q\_` � ^<RaP�hXW	UX^B\ ��� ���	� V � I Y Yf^Bd !G\ckcPSh]RaY_^Bk�Yf^Bd � m6Y_^'V � W9� � Q Y ��MONBPOY_R��JW	W�PSTaeaU]PSR
Y_e1P,P)(9l�P�bSTaP�d Ta\���PQh�YfeakcP,Yf^Bdp^<P�k YfTaUXq_P_�

� .+7 � � � A1D�������� � ; :C;>=@?<365���365#H1<�=@?BAC58DF5@?
	 E�58D�7
MONBP)R1TamBd���\_`  [Y_\c^�lBea\JdBmBb�TVUX\c^	k_UXqcPSRGdBU]e1P�bST R1P�^BR1UXTVUrqJUXT+�%Ta\ 9 ���JmBY_e! �Y_^<d��9 � Yf^�TaU���m6Y_eK %dBUXR1TVe1U]�BmJ�
TaU]\c^BRS� ��^Bb�hXmBRaUrqcP8Y_^Bd�RaP�W�Ur� U]^BbSh]mBR1UXq_P�Y_R	�JW�W	P�TVe1U]P�R `g\ce�TaNBP lBea\JdBmBb�TVU]\_^�\f`<l�\cRaUrTVUrqcP Y_^Bd�^BP�kcYfTVUrqcP
bxN6YfeakcPSd�lBU]\c^<R�Y_^Bd  [Y_\_^BR�`gea\_W�Y	h]\c^Bk_UXTVm<dBU]^6Yfh]h4�Zl�\_h�Y_e1U���PSd dBPSm<TVPSea\c^ TVY_eak_PST�i8P�e1P�W	P�Y_RamBe1P�d
�_� TVNBP � OtvLR#Oxw|b�\chXh�Y_��\ceaYfTVUX\c^ eaPSb�P�^ Tah4�c� �  h]P�Y_dBU]^<kf��\ce1dBP�e�� PuN � Y_^6Y_h �9R1U]R�i YfR�b Y_e1eaUXP�d
\cm9TuVpQ � Y `g\ce8TVNBPSRaP,d6YfTVY�TV\ck_PSTVN<P�e i#UXTaN�TVNBP,e1P Y_^BY_h4�JRaUXR \_`>TVN<P,lBeaP�q9UX\cmBR � OxvLR#Oxw�Y_R	�JW�W	P�TVe��
d6Y[TxY \c^ UX^Bb�hXmBRaUrqcP�Yf^Bd RaP�W�Ur� U]^BbSh]mBR1UXq_P	lBe1\9d<mBbSTaU]\c^ \_`#bxNBY_eakcPSd lBU]\c^<R�`gea\cW(Y h]\_^BkcUXTamBdBUX^6Y_h]h �
l�\ch�YfeaU��SP�d N_�JdBe1\ckcP�^ TxYfeakcP�T � MONBP � OxvLR#Oxw b�\chXh�Y_��\ceVY[TVU]\_^4P)(JTaeVY_b�TVP�d TVN<P 56Yjq_\ceC� RaPSl6Y_eVY[TVP�d��m6Y_eK �NBP�hXU]bSUXT+��dBUXR1TaeaU]�<m<TVUX\c^BR#Y_^Bd Y_h]h@P)(JTVeaY_bSTaP�d R1P Yh��m6Y_eK �l�\_h�Y_e1U�� Y[TVU]\_^BROY_e1P�bS\c^BRaUXR1TaP�^ T/i#UrTVN�SP�ea\<�w9UX^Bkch]P�Ral<U]^ YfR	�JW	W�PSTae	� `gea\_W�R1P�W�Ur� U]^BbSh]mBR1UXqcPQlBe1\9d<mBbSTaU]\c^p\_`Gl�\_RaUXTaUXq_P�h4� bxNBY_eakcPSd  [Y_\c^BR�YfT
TaNBP	l<ea\cl�\cRaPSd � �Cw  �UX^BP�W	YfTVUXb�RQ`gea\cW Y TVeaY_^BR1q_P�e1RaP�h �4l�\ch]Y_eaU���P�d � � P	TxYfeakcP�T�i#UXh]h���PZ\c�<TVY_U]^<P�d
R1U]W%mBhrTxY_^<P�\cmBR1h4�)i#UXTaN1� � �U��U]kB�HI�W#RaNB\ji#R>TVNBPGlBe1\*�1P�b�TVP�d�R1TVYfTVUXR1TVUXb Y_hfP�e1ea\ce1R!\_^ ` " Ya � YfR>Y#`gmB^<bSTVUX\c^
\_`�� `ge1\cW�TaNBP�TaeVY_^BRCqcPSeaRaPSh4� l�\ch]Y_eaU���PSd  ^BPSm<TVe1\c^��B�u�6\ce/b�\cW�l6Y_e1U]Ra\_^���TaNBP%lBe1\*�1P�b�TVUX\c^�\c^/` "��a �i#NBUXbxN�i#U]hXh���P�\c�9TxY_UX^BP�dZ`ge1\cW TVNBPQYflBlBea\jq_P�d �U� Pj(<l�P�e1U]W�P�^ T�tiOxl � � lSl�W�zGUXR Y_hXRa\%R1NB\ji#^�� ) NBU]hXP
bSmBeae1P�^ TVh ��TaNBP�e1P U]R	^B\4TaNBP�\ce1PSTaU]b Yfh/lBe1P�dBUXbSTaU]\c^�`g\ce�TaNBP  [Y_\c^�w�w � �GTVN<U]RZR1PST�\f`,d6YfTVY i#U]hXh)��P
\c�9TxY_UX^BP�d�`g\ce  `geaP�P���Y_^Bd�i#U]hXh@W�\_TVUrq_Y[TVP�`gm<TamBeaP�i8\ceK �U]^ 5 Y qc\_e��BqfY_h]PS^Bb�P*#fRaP�Y&��m6Yfe! �R1P�l6Y_eaYfTVUX\c^
\_`!TVN<Pu��m6Yfe! ZTaeVY_^BRCqcPSeaRaUrT+� dBU]RCTVe1U]�Bm<TaU]\c^<R��
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o � Y_hXh � Oxl � � lSl�W�{ ! t}ucwVu y � � z��
MONBP�lBea\_l�\cR1P�d Pj(9l�PSeaU]W�P�^ T�U]R%Y T�i#U]^ Pj(<l�P�e1U]W�P�^ T%\f`OTVNBP � Y_hXh � Otl � � lMlMW { !_t}ucwxu�y3�U��z
P)(9l�PSeaUXW	PS^�T���MONBP#b�\_W%�BU]^<P�d�W	P�Y_Ram<eaP�W�P�^ TaR \f`f� � Y_^<d0�U�ZYfT+TVNBP#RVYfW	P#� �Cw  �U]^BPSWZY[TVU]bSR
i#U]h]h�Y_h]hX\ i TaNBPQR1TVm<d�� \_`!TVNBPQRam<ealBe1U]RaUX^Bk�`gP YfTamBeaPQRam<kckcP�RCTVPSd �_��TVN<P�bS\cW�l6Y_eaUXRa\c^ ��PST�i8P�PS^
TVNBP � OtvLR#Oxw �r� Yf^Bd �U��eaP�R1mBhXTaR�\c�<TVY_U]^BPSd `gea\cW Y TVeVYf^BR1q_P�eaR1P�h � l�\ch]Y_eaU���PSd'lBea\fTV\c^
TxY_e1kcPST��

o MONBP � Otv R#Oxw P)(9l�PSeaUXW	PS^�T��
MONBP � Otv RoO4w eaPSRamBhrTVR�\c^�w�w � `gea\cW(� �Cw P�hXP�bSTaea\cl<ea\JdBmBbSTaU]\c^4\_`)bxN6Y_eak_P�d�lBU]\c^<R�i�PSeaP
\c�<TxYfU]^BPSd�`gea\_W Y TaeVY_^<R1qcPSeaR1P�h4��l�\ch�Y_e1U��SP�d lBea\fTV\c^ TxY_e1kcPST�� ��^ TVPSeaPSR1TVUX^Bk|`gP�YfTVm<eaP�RpN6Y qcP
��PSP�^ \c�<RaP�eCqcPSd �_� b�\_W	l6YfeaU]^<k�e1P�R1mBhXTaR���PST�i8P�P�^ TaNBP�^<P�k YfTaUXq_P�h4� Yf^Bd l�\cRaUrTVUrqcP�h ��bxN6Y_e1kcP�d
lBU]\c^<R�� l6Y_e1TaU]bSmBh�Y_e1h4� U]^ TaNBP b Y_R1P \f`/TaNBP P)(JTVeaY_bSTaP�d�wJUXqcPSeaR�W�\cW	PS^ T � � T�U]R�PSRaR1P�^ TVU]Y_h TV\
b Y_e1e	� \cm<T)bxN6Y_e1kcP�d lBU]\c^ W�P Y_R1mBeaPSW	PS^ TVR/`ge1\cW Y�TVeVYf^BR1q_P�eaR1P�h �pl�\ch]Y_eaU���P�d ^BPSm<TVe1\c^pTVY_eak_PST
t � � P/TxY_e1kcPSTxz8Y_R8lBea\cl�\cR1P�d��_�ZTaNBU]R8P)(9l�PSeaUXW	PS^�T Y_^Bd�TaNBP�T�i#U]^ZP)(9l�PSeaUXW	PS^�T \c^^� � �9U]^ZTaNBP
RaU]W�U]h]Y_e8� eVY_^<kcPQY_ROTVN6Y[T#\_`+TaNBP � Otv RoO4w��

o MONBP N �*R � � w�w P)(9l�P�eaUXW	PS^ T
MONBP�eaPSl�\ceCTVPSd eaP�R1mBhXTaR�\c^ ��\_TVN TaNBPaN�\chXh]UX^BR�Yf^Bd�w9UXq_P�e1R�Y_R	�JW�W	P�TVe�� `ge1\cW N �*R � � w�w
i�PSeaP�\c�<TVY_U]^BPSd `gea\cW�YZTVeaY_^BRCqcP�e1RaPSh4� l�\ch�Y_e1U��SP�d d<P�m<TaP�ea\_^ TVY_eakcP�T �QMONBP�N �*R � � w�w b�\ch �
h�Y_��\ceVY[TVU]\_^ lBh]Y_^BRQTV\ b�Y_eae��4\_m<T%R1U]W�U]h�Yfe�W	P�Y_Ram<eaP�W�P�^ TaR�`gea\cW YpTaeVY_^<R1qcPSeaR1P�h4�4l�\_h�Y_e1U���PSd
lBea\_Ta\c^:TVY_eakcP�TZUX^�TaNBPp`gm9TVmBe1P_� �@��b�\cW��BU]^BUX^Bk�TVNBP N �*R � � w�w:dBP�m9TVP�e1\c^'e1P�Ram<hXTVRZY_^Bd
`gm<TVmBe1P�lBea\fTV\c^ e1P�Ram<hXTVRS�#\c^BP�b Yf^ P)(JTVeaY_bSTow9UXhXq_P�eaRZY_^Bd N�\chXh]UX^BR�Y_R��JW	W�PSTaeaU]PSR	`ge1\cW TaNBP
^BP�m<Taea\c^@� � \ji8PSq_P�e���TVNBP�N �*R � � w�w �4eVY_^Bk_P�UXRQeVYfTaNBP�eQh]\ji i#UXTVN TVN<P�N<U]kcNBPSR1TQ� qfY_hXmBP
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��PSU]^Bk Yfea\cmB^<d�l<� � �OTVNBPSeaPS`g\_eaPpTaNBP N �*R � � w�w'P)(9l�P�e1U]W�P�^ T�UXRZb�\_W	lBhXP�W�P�^ TxYfe	� TV\4TaNBP
lBea\cl�\cR1P�d Pj(9l�PSeaU]W�P�^ T��

o ��P�hXh]P,\c^oN�\chXh]U]^<R�`geVY_k_W	PS^�TVYfTVUX\c^�`gmB^Bb�TVUX\c^
MONBP N�\ch]hXU]^BR8Y_R	�JW�W	P�TVe��ZdBP�TVPSeaW�U]^BPSd�`gea\cW TVNBP w�w � \_` w � � �Cw�PSh]P�b�TVe1\clBea\JdBmBb�TVUX\c^�\_`>lBU �
\c^BR)b�\c^ TxYfU]^BR#U]^9`g\ceaW	YfTVUX\c^Z\_^p��\_TVN�TaNBP�m<^� �^B\ji#^#��m6Y_eK �TVeVYf^BR1q_P�eaR1UXT+� dBUXR1TaeaU]�<m<TVUX\c^ Y_^Bd
TVNBP m<^� �^B\ji#^ N�\_h]h]UX^BR�`geVY_kcW�P�^ TVYfTVUX\c^|`gmB^<bSTVUX\c^���MONBP bxNBUXeVY_h ��\JdBd�N�\chXh]UX^BR�`geVY_kcW�P�^ TVY[�
TVU]\_^ `gmB^Bb�TVUX\c^ b Yf^ ��P	dBPSTaP�e1W	UX^BP�d4`ge1\cW TVN<P�u���u���� � � �U� � lBe1\9bSP�R1R�Y_^Bd4TaNBP8�8P�h]hXP
d6YfTxY Y_e1P�b�mBe1eaPS^�Tah4�:��PSU]^Bk Y_^BY_h4� ��PSd U]^ \ce1dBP�e�Ta\ P)(JTVeaY_bST TVN<P N�\ch]hXU]^BR�`geVY_kcW�P�^ TVYfTVUX\c^
`gmB^BbSTaU]\c^@� MONBP P)(JTVeaY_bSTaP�d N�\ch]hXU]^BR�`geVY_kcW�P�^ TVYfTVUX\c^ `gmB^Bb�TVU]\_^ i#U]h]h8��P UXW	l�\ce1TVY_^ T�Ta\ TaNBP
dBPSTaP�eaW�U]^BYfTVUX\c^�\_`@TaNBPL��m6Yfe! %TVeaY_^BRCqcP�e1RaUrT+��`ge1\cW TaNBP^N�\_h]h]UX^BRGY_R��9W�W�PSTVe���W�P Y_R1mBeaPSd	`gea\_W
TVNBP*w � � �CwZP�h]PSbSTaea\clBe1\9d<mBbSTaU]\c^	\_`>lBU]\_^BR Y_R�lBea\cl�\cR1P�d�U]^�TVNBUXR�Pj(<l�P�e1U]W�P�^ T ��MON<P�eaP�`g\ceaP�TaNBP
��P�hXh]P,W�P Y_R1mBeaPSW	PS^�T/\_`!TVNBP N�\chXh]U]^<R�`gmB^Bb�TVU]\_^ UXR#U]W�l�\ceCTxY_^ T#Yf^BdpbS\cW�lBh]PSW	PS^�TVY_e	�	TV\�TVN<U]R
P)(9l�PSeaUXW	PS^�T��

o M�eaY_^BR1q_P�e1RaUXT+�pYfT v � �CN
MONBP TaeVY_^<R1qcPSeaR1UXT+��dBU]RCTVe1U]�Bm<TaU]\c^ `g\ce�TVNBP�qfY_h]PS^Bb�Pa��m6Y_eK U]^ TaNBP lBea\_Ta\c^�b Y_^���P RCTVmBdBUXP�d
YfTuv � �CN YfT,TaNBP�b�PS^ TVP�e�\_`8WZYfRaR,P�^<P�eak���\_`mIMlSl �,P"! TVN<ea\cmBk_N TaNBP���eaPSh]hr� �8Y_^ lBe1\9bSP�R1R�n
�s 3 �s�� � � � � � �+MONBP*v � �CN ��eaP�hXhr� �8Y_^ZW�P Y_R1mBeaPSW	PS^ TVROY_hXh]\ji e1P�h�Y[TVUXq_P�h �	bSh]P�Y_^�dBP�TVP�e1W	U �
^6YfTVUX\c^ \_`�TaNBPQq_Yfh]P�^<b�P*��m6Y_e! �TaeVY_^<R1qcPSeaR1UXT+� TVNB\_mBkcN TVNBP�b�\ce1eaPSRal�\c^BdBUX^Bk�� eVY_^<kcPQU]R#h]\ji8P�e
TVN6Y_^ TVNBYfT#\_`+TaNBPQlBea\_l�\cR1P�d P)(9l�P�eaUXW	PS^ T �

o MONBP � ��� P)(9l�P�e1U]W�P�^ T
MONBP � ��� b�\chXh�Y_��\ceaYfTVUX\c^ V Q 2 Y l<ea\cl�\cRaPSd Ta\ b�Y_eae�� \cm<T Y�T6eaRCT W	P�Y_RamBe1P�W�P�^ T \_`ZTaNBP
TVeVYf^BR1q_P�eaR1UXT+��dBUXR1TVe1U]�Bm9TVU]\_^�\f`<TVN<P qfY_hXP�^BbSPx��m6Yfe! �R+UX^QTaNBP lBea\_Ta\c^�� �,TaNBP8��eaP�hXhr� �8Y_^,lBea\Jb�PSRaR
i#UXTVN TVeVYf^BR1q_P�eaR1P�h �4l�\ch�YfeaU��SP�d4Y_^ TVUr� lBea\fTV\c^ ��P�Y_W Y_^Bd Y TVeVYf^BR1q_P�eaR1P�h �4l�\ch�YfeaU��SP�d lBea\fTV\c^
U]^ TVPSea^6Y_h k YfR TVY_eakcP�T ��MON<P/lBe1\cl�\cRaPSd�P)(9l�P�eaUXW	PS^ T i#UXh]hBTVYM _P)lBh�Yfb�P/YfTGTVNBPL� � � v `vYfb�U]hXUXT+��YfT
� w �x��MONBP)dBPSRaU]k_^	\_`�TVNBP � ��� dBPSTaP�bSTa\ce U]R�\cl<TaU]W�U��SP�d�`g\ce�TVN<P/dBP�TVPSbSTVUX\c^�\_`@TaNBP���e1P�hXhr� �8Yf^
h]P�l9TV\c^ tgP�h]PSbSTaea\c^9� l�\_RaUXTaea\c^6z�l6YfU]eaR�`g\ceZTaNBP TVeaY_^BRCqcP�e1RaUrT+�'W�P Y_R1mBeaPSW	PS^�TaR��IMONBP � N6Y_R1P����
lBN_�9R1U]bSR�l<ea\ckceaY_W�YfT � � � v �uw �#b�\_mBh]d�RCTxY_eCT,U]^ I�l � W�Y_^<d TVNBP�TaeVY_^<R1qcPSeaR1UXT+��lBe1\ckceaY_W�UXR
lBh�Y_^<^BP�d `g\ce � N6Y_RaP�� � �x�+MONBP�l�\ch]Y_eaU���P�d �s<��s ��eaP�hXhr� �8Y_^ W�P YfRamBe1P�W�P�^ TVR�YfeaP�bS\cW	l<h]P�W�P�^J�
TxY_e���TV\ w � � �Cw W�P Y_R1mBeaPSW	PS^ TVR%YfR�lBe1\cl�\cRaPSd��'v#P�Ram<hXTVRQ`gea\_W TVNBP � ��� Pj(<l�P�e1U]W�P�^ TQi#U]hXh
^B\_T)��PSb�\cW�PQY qfY_U]h]Y_�Bh]P�U]^'��mBUXTaPQRa\cW�P�TVUXW	Pf�

o N � � w hX\c^BkcUrTVmBdBUX^6Y_hsw�w �
MONBP N � � w bS\ch]h]Y_��\_eVYfTaU]\c^	dBPSTaP�eaW�U]^<P�d#w�w � `gea\cWgw � � �Cw�P�h]PSbSTaea\clBe1\9d<mBbSTaU]\c^�\_`�bxN6Y_e1kcP�d
lBU]\c^<R�`gea\cW�Y%h]\_^BkcUXTamBdBUX^6Y_h]h �%l�\ch�YfeaU��SP�d	lBea\_Ta\c^�TxYfeakcP�T �9i#N<U]bxN U]R8^B\_TOdBUXeaPSbSTVh �Ze1P�h]YfTVPSdZTV\
TVNBP�lBea\_l�\cR1P�d W	P�Y_Ram<eaP�W�P�^ TaR#`ge1\cW Y�TVeaY_^BRCqcP�e1RaPSh4� l�\ch�Y_e1U��SP�d � � PQTVY_eak_PST �

o ���!Yf� YfT � I0�,P"!
MONBPOlBea\_l�\cR1P�d�P)(9l�P�e1U]W�P�^ T�TV\_kcPSTaNBP�e+i#UrTVN%UrTVR+T�i#UX^�P)(9l�P�eaUXW	PS^ T�i#U]hXhJ\_l�PS^�Y�^BPSi�i#U]^Bd<\ i
YfT ���>Y_��U]^QTVN<P8RCTVmBd���\_`9TVNBPx��m6Y_eK �TVeVYf^BR1q_P�eaR1UXT+�_��MONBP�R1mBb�bSP�R1R�\_`<TaNBP � �,P"!�P)(9l�P�e1U]W�P�^ TVR
i#U]h]h ��P�P�R1RaPS^�TaU�Y_h�`g\ceGTVNBP�R1mBb�bSP�R1RO\_` TVNBP/`gm<TVmBe1P ���>Y_� � Id�QP\!�lBe1\ckceaY_W \c^ZTVeaY_^BRCqcP�e1RaUrT+�c�
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� ea\c�<U]^Bk^��m6Yfe! �TaeVY_^<R1qcPSeaR1P)l�\ch]Y_eaU�� YfTaU]\c^QU]R�Y_W	\_^Bk/TaNBPOkc\ Y_hXR�\f`�R1PSq_P�eVYfhB\c^Bkc\_U]^Bk,Yf^Bd%`gm<TVm<eaP
Pj(<l�P�e1U]W�P�^ TVR)��P�b YfmBRaP�UXT)U]R#TVNBP�h]P�Y_R1TL �^B\ji#^ h]P�Y_dBUX^Bkf� T�i#UXR1T6��m6Y_eK dBU]RCTVeaUX�Bm<TaU]\c^BRS��MONBP�P)(9l�P�eaU �
W�P�^ TxYfh R1TVm<d�� \_`+TaeVY_^BRCqcPSeaRaP�l�\ch]Y_eaU�� YfTaU]\c^ZdBU]RCTVeaUX�Bm<TaU]\c^BRS�<i#NBUXbxN U]R#^B\jiI\c^<h4� YfT)UrTVR#U]^BbSP�l<TaU]\c^@�
lBe1\cW�U]RaPSR TV\�N6Y qcP�Y�qcPSe	��Pj(<bSUXTaU]^Bk�`gm<TamBeaPf���)^BdBPSeaR1TVY_^BdBUX^Bk�TVNBP,TVeaY_^BRCqcP�e1RaUrT+� dBU]RCTVeaUX�Bm<TaU]\c^BR8`g\ce
dBUr�@PSeaPS^�TU��m6Y_e! 15 Y qc\_eaR�U]R!b�PSe1TVY_U]^Bh ��Y�b�\cW�lBhXP)(QTxYfR! Qi#NBU]bxN�dBPSWZYf^BdBR�W	Y��1\ce!PS��\ce1TaR+UX^%dBUX��P�e1P�^ T
h]Y_��\_eVYfTa\ceaUXP�R�UX^ R1TVm<d��JU]^Bk�WZYf^ �ZdBUX��P�e1P�^ T)lBea\Jb�PSRaR1P�R�eaY_^BkcUX^Bk�\jqcPSe�Y%i#U]d<P  JUX^BP�W	YfTaU]b,eaPSkcU]\_^��

MONBUXR U]ROY�`vYfR1T#PSq_\chXqJUX^Bk T6PSh]d�i#UXTaN�kcea\ji#UX^Bk�U]^ TVPSeaPSR1TOi8\ceahXd<i#U]dBPf� � TOU]R�U]W�l�\ceCTxY_^ T `g\ce ���>Y_�
Ta\ ��P Y WZY��1\_e%lBh�Y*�_P�e�U]^ TVN<U]R�U]W�l�\ce1TVY_^ T�`gea\_^�TaU]PSe���v#mB^B^BUX^Bk�TVNBP lBe1\cl�\_RaP�d�P)(9l�P�e1U]W�P�^ T�YfT
TaNBP�b�mBe1eaPS^�T�W	YZ(9U]W%m<W(W	Y_bxNBUX^BP�P�^<P�eak�� \_`^NmO�� � � U]R�bSeamBbSU�Y_h8��PSb Y_mBR1PpUrT%i#U]hXh8UXW	lBY_bST%TaNBP
R1mBb�bSP�RaRQ\_`�TaNBP�`gm<TamBeaP � I �,P"! ���>Y_��l<ea\ckceaY_W \c^ TaeVY_^BRCqcPSeaRaUrT+�c� � T�i#UXh]h�Y_h]R1\ZN6Y q_P�U]W�l6Y_bST/\c^
\_TaNBP�eGe1P�h�Y[TVP�d�lBe1\ckceaY_W	RGYf^BdZl6Yfe1TVUXb�mBh]Y_eah ��\c^�TaNBP)dBP�R1U]kc^�\_`�`gm<TVmBe1P)`vYfb�U]hXUXTaU]P�R!i#UXTaN�TaeVY_^<R1qcPSeaR1UXT+�
RCTVmBd�� YfR)\_^BPQ\_`�TaNBP�UXeOU]W�l�\_e1TxYf^�T lBN_�9R1U]bSR/kc\cY_h]RS�<`g\ceOP)(<Y_W�lBhXP�TVNBPQP��}v � �CN Y_^Bd�TaNBP �[� � � v%N��
MONBPQlBe1\cl�\cRaPSd � �QP\! P)(9l�PSeaUXW	PS^�T#i#UXh]h�Yfh]Ra\�NBPSh]l TV\�W�\ q_P,TVNBPS\ce	��`g\ceCi Yfead U]^ mB^BdBPSeaRCTxY_^Bd<U]^Bk
Y_^<d�U]^�W�\9dBPSh]UX^Bk�TaNBP ��m6Y_eK 	TVeaY_^BRCqcP�e1RaUrT+��dBU]RCTVe1U]�Bm<TaU]\c^<R���MONBPSeaP�`g\ceaPf�6UXT UXR P�R1RaPS^�TaU�Y_h�TV\�eam<^ TaNBP
lBe1\cl�\cRaPSdpPj(<l�P�e1U]W�P�^ T [ �K)I�

� � ��� � �%*��

) P�Y_e1P�lBea\_l�\cR1U]^Bk Y�T6eaRCT�W	P�Y_RamBe1P�W�P�^ T�\_`Lw�w � `gea\cW RaPSW	U ��U]^<b�h]m<RaUXq_P	PSh]PSbSTVe1\clBe1\9dBm<bSTVUX\c^ \_`
l�\cRaUrTVUrqcP l<U]\c^BR	`gea\cW Y4TVeaY_^BR1q_P�e1RaP�h � l�\ch�Y_e1U��SP�d �x� P TxY_e1kcPST�U]^ � �Cw:eaPSkcU]\_^�� MONBP lBea\_l�\cR1P�d
Pj(<l�P�e1U]W�P�^ T Ta\ckcPSTaNBP�e8i#UXTVN�TaNBPQY_lBl<ea\jqcPSd � Y_h]h � P)(9l�P�e1U]W�P�^ TO\c^�^BPSk YfTaUXqcP�lBU]\c^<R�i#U]hXh�lBe1\jq9UXdBP
d6Y[TxY,`g\ce�TVNBP6T6e1R1T TVU]W�PO\c^�TVNBP N�\chXh]U]^<RGY_^Bdhw9UXq_P�eaR8Y_R��9W�W�PSTVe���`gea\cW TVNBP)^BP�m9TVea\_^���MONBPSRaP�dBYfTxY
Ta\ckcPSTaNBP�e%i#UrTVN TVN<P � Otv R#Oxw eaP�R1mBhXTaR�`gea\cW Y�TaeVY_^<R1qcPSeaR1P�h4� l�\ch]Y_eaU���P�d l<ea\_Ta\c^ TxY_e1kcPST�UX^ TaNBP
R1U]W�U]h�Yfe+� eaP�k_U]\c^ZY_^BdZTaNBP*N �*R � � w�wZeaPSRamBhrTVR�`ge1\cW Y�TaeVY_^BRCqcPSeaRaPSh4�Zl�\ch]Y_eaU���PSd	dBPSm<TVPSea\c^�TVY_eak_PST
i#UXh]h!lBea\jqJU]dBP�l�\ji�PSe1`gmBh�bS\c^BRCTVeVYfU]^ TVR,\c^�TaNBP%TVeaY_^BR1q_P�e1RaUXT+� dBU]RCTVeaUX�Bm<TaU]\c^BR�\c^ ��\_TaN ��M ��m6Y_e! Y_^Bd+ �}��m6Yfe! U]^ TVN<P%q_Yfh]P�^<b�P%e1P�kcUX\c^��QMONBP�lBea\_l�\cR1P�d P)(9l�P�e1U]W�P�^ T�i#U]hXh+\cl�P�^�m<l Y�^<PSi i#UX^BdB\ji YfT
���>Y_� `g\ce�TVN<P�RCTVmBd � \f`8TaNBP���m6Yfe! TaeVY_^BRCqcPSeaRaUrT+� dBU]RCTVeaUX�Bm<TaU]\c^ Y_^<d i#UXh]h���P�U]W�l�\ceCTxY_^ T�`g\_eQTaNBP
`gm<TamBeaP�Pj(9l�PSeaU]W�P�^ TVY_h�lBe1\ckceVYfW \c^�TVeaY_^BRCqcP�e1RaUrT+��R1TamBd���i#UXTaN Y � I �QP\! NmO�� � � YfT �_PS��P�e1Ra\c^
�>Y_���

M!\4b Yfeae	��\cm9T	TaNBP Pj(<l�P�e1U]W�P�^ T � i8Ppi#UXh]hOmBR1P TVN<P h]P�` T1��Y_eaW � v w Ral�P�b�TVea\_W	P�TVP�eS�#Y_^Bd:TaNBP
��UXk(��UrTVP w9l�P�bSTaea\cW�PSTaP�e/b�\c^�TBkcmBeaPSd�U]^ TaNBP�RaY_W�P�i�YZ� Y_R)TVN6YfT/`g\ce/TaNBP 1 c 3 P)(9l�P�e1U]W�P�^ T ��i#NBU]bxN
i#UXh]h�eamB^ U]^�P�Y_eah �aIMlSl � �) PQi#UXh]h�mBRaP,TVN<P � Y_hXh � l�\_h�Y_e1U���PSd ��� P�TVY_eak_PST#�_� Y_dBd<U]^Bk�Y�^BP�i�l6Y_UXe
\_` � PSh]W�NB\chrT ��bS\cU]hXR `g\ce TVN<U]ROP)(9l�P�e1U]W�P�^ T �

) Ppe1Py��mBP�RCT Y Ta\_TxYfhO^Jm<W%��PSeZ\_` I�W4dBYZ�JR	\_`,��P Y_W TaU]W�PpY[TZYf^:U]^<b�U]d<P�^ TZPSh]PSbSTVe1\c^:��P YfW
PS^BP�e1k���\_` � �,P"!��

� �("���
 �	
 $��,�	��� �,
����

) P TaN6Y_^� B)I� !G\_kcP�hXRVY_^Bk Y_^Bd ��� � m6Y_^��%R � � ^BR1P�h]W�U]^<\4Y_^<d � � � ea\M Jm<dBU]^�`g\ce�lBea\jqJU]dBUX^Bk
b�Y_h]bSmBh�YfTaU]\c^<R8\_`>TaNBP�UXe l6Y_eaY_W	P�TVPSeaU���YfTVUX\c^BRG`g\ce�TaNBP  �U]^BPSWZYfTaU]bSR�\_`>TVN<P,lBea\cl�\cR1P�d W	P�Y_Ram<eaP�W�P�^ TaR��

W �
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) P#mBRaPSd�Y �uO � [ M � �6Y_RaPSdZR1U]W%mBh]YfTVUX\c^%bS\9dBP V � 2 Y Ta\�RCTVmBd ��TVNBP#�6Y_b  �kce1\cmB^Bd	eVYfTaP�RG\c^ ��U]k0��UXTaP
dBP�TVPSbSTV\_eaR���MONBP�PSqcPS^ T�kcPS^BP�eaYfTV\_e,mBRaPSR�l<NB\_TV\_^9��^�mBbSh]P Yfe�`geVY_kcW�P�^ TVYfTVUX\c^ l6Y_b  [Y_k_P�� � [ v O@� TV\
R1mB�BR1TaUXTam<TVP�TaNBP�\ceaUXkcU]^BY_hGb�\JdBP � � �Cw���MONBP�PSh]PSbSTVe1\c^9� ^Jm<b�h]P�Y_e�U]^ TaP�eVYfbSTVUX\c^BR�Y_eaP�W�\9d<P�h]PSd mBR1U]^Bk
P �Jm<UXqfY_h]PS^ TOlBNB\_Ta\c^ eaPSlBeaPSRaP�^ TVYfTVUX\c^ \_`�Y_^�P�hXP�bSTaea\c^ V � 2 Y ��MONBP,RVYfW	P,R1U]W%mBh]YfTVUX\c^ZbS\9d<P�i YfR)m<RaP�d
P�Y_eahXU]P�eQ`g\ce%W	Y_^_� ���!Yf� P)(9l�PSeaUXW	PS^�TaR%TV\ Y_d<dBeaPSRaR�U]R1RamBPSR�eaP�h]YfTVPSd4TV\��BY_b  �kcea\cm<^Bd eVYfTaP�R�� MONBP
R1U]W%mBh]YfTVUX\c^ZbS\9d<P�m<Ram6Y_hXh4�	TVP�^<dBR)Ta\�\ q_P�e ��P�RCTVUXWZYfTaP,�6Y_b  �kce1\cmB^BdpeVYfTaP�R#�_� Y�`vYfbSTV\_eO\_`�Ij� � �

) P bS\cW�l6Y_eaPSd|�BY_b  �kcea\cm<^Bd|eaYfTVP d6Y[TxY�U]^ TVN<eaP�P P)(9l�P�e1U]W�P�^ TxY_hOR1UXTam6YfTVUX\c^BR�i#UrTVN TVNBP R1U]W��
mBh]YfTVUX\c^�� � ` TaP�e,b�\_^�T6eaW�U]^<k�TVNBP�eaPSh]U]Y_�BU]hXUXT+� \_`GTaNBP�RaU]W�mBh�YfTaU]\c^@��i8P	Pj(JTVP�^<dBP�d \cmBe,�6Y_b  �kce1\cmB^Bd
R1U]W%mBh]YfTVUX\c^�Ta\�TVNBPOR1UXTam6YfTVUX\c^%\_`"��UXk(��UrTVP dBP�TVPSbSTV\_eaRGU]^%TaNBP1 c 3 Pj(<l�P�e1U]W�P�^ T Y_^Bd�UX^%TVNBP  ^<P�m<Taea\c^
TaeVY_^BRCqcPSeaRaUrT+� �ZP)(9l�P�e1U]W�P�^ T �

MONBPuT6eaRCT�b�\_W	l6YfeaU]R1\c^pi#UrTVNpd6YfTxY�U]R#`g\ce/Y ��UXk(��UXTaP,TVP�RCT�e1mB^ TxY� _P�^ U]^ � lBeaUXh � IMlSlSQ9� dBmBeaUX^Bk
TaNBP*w9NB\_e1T v)Y_^BkcP*N�\_eaeaPSh�YfTaU]\c^�tdw�v%NOz�Pj(9l�PSeaU]W�P�^ T���MONBP,��P�Y_W�i�Y_R6WB� � � �,P"! YfTOY%b�mBe1eaP�^ T)\_`I P � �cMONBP#TxY_e1kcPST�i�Y_R8Y*WQbSW �!� , bSP�h]h}�+MONBP���UXk(��UrTVP UXR�h]\Jb YfTaP�d�YfT �S� ] � � �El,W�PSTVPSeGY i Y*��`gea\_W
TaNBP�TVY_eak_PST � MONBP ��U]k0��UXTaP�W	Y_kc^<PSTVUXb T6P�hXd i�Y_R l<� � 2S� M U]^ ^BP�kcYfTVUrqcPZW�\JdBP_��MONBP	RaUXW%mBh�Y[TVU]\_^
e1P�lBe1\9dBm<b�P eaYfTVPSR�\c^:TaNBeaPSP dBUX��P�e1P�^ T�R1b�U]^ TaU]h]h]YfTV\_e�lBh�Y_^<P�RZTa\4i#UXTaNBU]^ QMl_R��O`g\ceZ��\_TVN:b Y_R1P�R�\_`
W	Y_kc^BP�TO\c^4t`�+UXkB��IMQcz Y_^Bd WZYfkc^BPST#\f��t`�+UXkB��I � z��
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Background load with Mag
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AUX plane

0.07(MeV)
2 mm data

dE plane

0.4(MeV)
3 mm
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E plane

1.2(MeV)
30 mm

Background load with Mag

�+UXkcmBe1P ISQ9n8v/YfTaP�R�bS\cW	lBY_eaUXRa\c^ ��PST�i8P�PS^ TaP�R1T d6Y[TxY Y_^Bd R1U]W%mBh]YfTVUX\c^|i#UrTVN ��UXk(��UXTaP W	Y_kc^BP�T
TamBea^BPSd \c^ d<mBeaUX^Bk TVN<P'w�v%N Pj(<l�P�e1U]W�P�^ T � w9b�UX^ TVU]hXh�YfTa\ce�TVN<U]b  �^BP�R1R�Y_^Bd bSm<T%\f�@R�U]^4R1U]W%m<h�YfTaP�d
PS^BP�e1k���dBP�l�\cRaUrT	Y_eaP U]^Bd<U]b Y[TVP�d `g\ce�P Y_bxN:lBh�Y_^<P_�'MONBPpl�\_U]^ TVR�i#UXTaN:PSeaea\_e	�6YfeaR	Y_eaP `gea\cW TaNBP
R1U]W%mBh]YfTV\_e���MONBP	UX^B^BPSe,P�eae1\ce,�6Y_e1RQRaNB\ji TaNBP�R1TVYfTVUXR1TVUXb Y_h+mB^Bb�PSe1TVY_U]^ T+��\_` TVN<P�R1U]W%m<h�YfTaU]\c^���MONBP
\cm9TVP�e,PSeae1\ceQ�6Y_eaRQbS\ceae1P�Ral�\c^Bd TV\ TVN<P�R��JR1TVPSWZY[TVU]bSRQmB^Bb�PSe1TVY_U]^ T+� dBmBP�Ta\ TaNBP�TVNBe1P�RaN<\ch]d b�m9TVR�U]^
TaNBP�TaP�RCT�d6Y[TxY�Y_^6Y_h �9R1U]RS��MONBP�b�\chX\ceO�6Y_^Bd<R/R1NB\ji TVNBP�R	�JR1TaP�W	YfTVUXb�R)dBmBP�TV\�TVNBP�mB^BbSP�e1TVY_U]^ TaU]P�R)\_`
TaNBPQkcP�\cW�PSTae	�_�

MONBP�R1P�bS\c^Bd b�\cW�l6Y_e1U]R1\c^�U]R8��P�T�i�PSP�^�TVN<P*w�v%N lBea\JdBmBb�TVUX\c^Zd6Y[TxY�Y_^Bd	TVNBP�R1U]W%m<h�YfTaU]\c^��!MONBP
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Detector index
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Background load without Mag
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AUX plane

0.07(MeV)
2 mm

data

dE plane

0.4(MeV)
3 mm

data

E plane

1.2(MeV)
30 mm

Background load without Mag

�+UXkcmBe1P'I � n'w9U]W%m<h�YfTaU]\c^ b�\cW�l6Y_e1PZi#UXTaN TVP�RCT�eamB^ eVY[TVP�RS��w<Y_W�P�Y_R�UX^��+U]k<�nISQJ� �<m<T�i#UXTaN TaNBP
��UXk(��UrTVP�dBUXl�\_h]P�W	Y_kc^BP�T TVm<ea^BPSd \_���

��P Y_W PS^BP�e1k��|i�Y_R�WB� � �QP\!FY_^Bd�TVNBP b�mBe1eaP�^ T�i�Y_R 2 � I P � � MONBPpTVY_eak_PSTZi�Y_R�Y TVUXhXTVPSd N YfeC�
��\c^ `g\cUXh,i#UXTVN�Y|TVNBUXb  �^BP�R1R�\_`@W/I9� � W�k #fb�W , � ��U]k0��UXTaP UXR YfT �S� dBPSkceaPSP�R i#UrTVN � �pl:W�PSTaP�e
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V ��Y N�� ��\cmBe1eaP�h �c� �<� wJ\_�@PSe Y_^Bd ���1!%��M!P�e	�cY_PSq�� � N_�JR�� � PST1T ��� ��1�� t ���S� 2 z � � QJ�	NBPSl9�
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